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1.0 Emerging Contaminants at BNL 
 


A class of chemicals called Per- and Polyfluoroalkyl Substances (PFAS) and the chemical 1,4-


dioxane are emerging contaminants of concern across the United States.  PFAS have been used in 


a wide variety of common products including non-stick pans, water-repellent clothing, and Class 


B firefighting foam.  1,4-Dioxane has been broadly used as a stabilizer in chlorinated solvents 


such as 1,1,1-trichloroethane (TCA).  PFAS chemicals have impacted groundwater quality in 


numerous areas across New York State (NYS), especially in areas where firefighting foam was 


used for training, fire suppression systems, and emergency response.  In August 2020, NYS 


established drinking water standards (referred to as Maximum Contaminant Levels or MCLs) of 


10 nanograms per liter (ng/L) for the PFAS compounds perfluorooctane sulfonate (PFOS) and 


perfluorooctanoic acid (PFOA), and 1.0 microgram per liter (µg/L) for 1,4-dioxane.   


 


 


1.1 Detection of PFAS Downgradient of Primary Foam Training Areas 


 
In 2017, water samples from BNL’s five active potable water supply wells were analyzed for the 


same six PFAS compounds that were evaluated under the Third Unregulated Contaminant 


Monitoring Rule (UCMR3) program.  PFAS were detected in samples from three of the five 


supply wells (BNL-6, BNL-10 and BNL-11).  Although the combined concentrations of PFOS 


and PFOA were less than the EPA Lifetime Health Advisory Level (HAL) of 70 ng/L, PFOS 


concentrations in the three wells would exceed the newly established MCL of 10 ng/L. 


 


Following the 2017 detections of PFAS in the BNL supply wells, a search of available records 


and interviews with long-term employees identified eight areas where firefighting foam had been 


released to the ground during the period of 1966 through 2008 (BNL 2019).  The available 


records indicated that routine firefighter training with foam occurred in two areas, at the former 


firehouse facility which was in operation from 1947 through 1985 and at the current firehouse 


facility which has been in operation since 1986.  Starting in 2018, BNL began a multiphase 


characterization effort to evaluate the impacts from the foam releases.  High levels of PFAS were 


detected in temporary wells installed downgradient of the current firehouse training areas, with 


PFOS and PFOA detected at concentrations up to 12,200 ng/L and 240 ng/L, respectively.  High 


levels of PFAS were also detected downgradient of the former firehouse training areas, with 


PFOS and PFOA detected at concentrations up to 5,210 ng/L and 736 ng/L, respectively.  The 


PFAS groundwater characterization results were summarized in the 2018 BNL Groundwater 


Status Report (BNL 2019). 


 


1.1.1 Current Firehouse Area 


 
The current firehouse (Building 599) has been in continuous use since 1986.  Firefighters trained 


with Class B foam in the paved area along the north side of the firehouse, and in the adjacent 


grass and wooded areas to the north (Figure 1).  Based upon PFAS concentrations in 


groundwater, it appears that most training with foam occurred in the eastern portion of the 


training area (Section 2.2.1).  A fire extinguisher training area was located to the northwest of the 


firehouse, and it is believed that foam had been used in this area as well.  Foam released to the 


paved areas along the north side of the firehouse is known to have entered at least one of the 


drywells that are used for stormwater management.  Furthermore, as part of routine maintenance 


of firetruck foam systems, foam may have been released to the floor drain system in the firehouse 


high bay area.  The floor drains are connected to BNL’s sanitary system.  The last known training 
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event where Class B foam was used occurred in 2008.  There are no available records on foam 


formulations or on the amount of foam that was released at this facility.  In 2019, BNL replaced 


its inventory of Class B foam that contained PFAS with non-fluorinated foam.  The older foam 


was sent off-site to a licensed treatment, storage, and disposal (TSD) facility. 


 


Although there is no known use of solvents at the current firehouse that could have released 1,4-


dioxane, previous monitoring of the groundwater near the BNL Paint Shop located several 


hundred feet south did detect low levels of TCA.  Furthermore, documented releases of TCA had 


occurred in the Alternating Gradient Synchrotron facility located to the north-northeast.  


 


1.1.2 Former Firehouse Area 


The former firehouse (former Building 99) was in operation from 1947 through 1985.  Available 


records indicate that firefighting foam was used for training as early as 1966.  Firefighters 


practiced with foam primarily in a training area that was located immediately west of the 


firehouse (Figure 11).  A second training area was located east of the firehouse, where 


firefighters would periodically practice extinguishing car fires using foam.  There are no available 


records on foam formulations or on the amount used at the former firehouse.  Most of the training 


area that was located to the west of the firehouse is presently occupied by Building 725 (currently 


used by the Computational Science Initiative), which was constructed in the early 1980s. The 


former firehouse structure was demolished in March 1986.  Following demolition, low level 


radiologically contaminated soils were excavated from this area.  These actions were documented 


in the OU III ROD (AOC 22).  It is unknown whether excavation activities during the 


construction of Building 725 resulted in the removal of PFAS contaminated soil from the area.  


Available records indicate that the former firehouse did not have floor drains.  Exterior storm 


drains may have discharged to a drainage culvert located several hundred feet to the southwest of 


the firehouse.  Former potable water supply well BNL-1 was located east of the former firehouse 


and was in active use until September 1986. 


 


Although there is no known use of solvents at the former firehouse that could have released 1,4-


dioxane, documented releases of TCA had occurred in the Alternating Gradient Synchrotron 


facility located to the north-northwest.  Furthermore, TCA had been released from a degreasing 


facility that was located at the former Supply and Material facility, in an area currently occupied 


by the National Synchrotron Light Source II.  Solvents (primarily tetrachloroethylene) had also 


been released in the former Building 96 area, also located south of the former firehouse.  


 


2.0 Time Critical Removal Action (TCRA) PFAS Plume Characterization 
 


The goal of the TCRA PFAS Plume Characterization Project (formerly referred to as the Phase 5 


Characterization Project) is to obtain the data needed to support the design of two groundwater 


treatment systems that will be used to remediate the segments of Upper Glacial aquifer that 


contain the highest levels of PFAS contamination downgradient of the current and former 


firehouse facilities (BNL 2020).  Because the conventional granular activated carbon filtration 


methods used for treating PFAS are ineffective for 1,4-dioxane, samples from select temporary 


wells were also analyzed for this chemical.  The presence of 1,4-dioxane will have to be 


considered in the design of the PFAS treatment systems. 


 


2.1 Sample Collection and Analysis 
 


2.1.1 Sample Collection   
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Initial groundwater samples at the current and former firehouse areas were collected during the 


Phase 2 characterization effort conducted from May 2018 through January 2019.  During this 


effort, 14 temporary Geoprobe® wells were installed (Table 1).  In the former firehouse area, 


PFAS samples were also collected from five temporary wells that were installed under the 


Brookhaven Graphite Research Reactor/Waste Concentrations Facility (BGRR/WCF) Strontium-


90 monitoring program.  To evaluate the vertical distribution of PFAS in the aquifer, samples 


were collected approximately every 10 feet, for a total of 183 sample intervals.  Groundwater 


samples for the TCRA characterization effort were collected from July 2020 through January 


2021 by installing 74 temporary Geoprobe® wells and two temporary vertical profile wells 


installed using hollow stem auger drilling methods (Table 2).  Vertical profile well PFC-VP-01-


2020 was installed at the same location as PFC-GP-68 to obtain deeper groundwater samples, and 


BGRRVP-01-2020 was installed at the location planned for PFC-GP-111.  To evaluate the 


vertical distribution of PFAS in the aquifer, samples were collected approximately every 10 feet, 


with samples collected at 745 sample intervals. 1,4-Dioxane samples were collected at 35 


temporary wells, with a total of 298 sample intervals. 


 


Installation and sampling protocols for Geoprobe® wells are defined in BNL standard operating 


procedure EM-SOP-311, Collection of Groundwater Samples Using Geoprobe® Wells.  


Installation and sampling protocols for drilled vertical profile wells are defined in BNL standard 


operating procedure EM-SOP-310, Collection of Groundwater Samples Using Temporary 


Vertical Profile Wells.  Additional sampling requirements to limit potential cross contamination 


of groundwater samples by PFAS containing sampling equipment are defined in BNL standard 


operating procedure EM-SOP-314, Sample Collection Methods for Per- and Polyfluoroalkyl 


Substances (PFAS in Water Samples, and additional precautions were described in the Phase 5 


Work Plan (BNL 2020). 


 


2.1.2 Sample Analyses   
 


The groundwater samples were analyzed by General Engineering Laboratories (GEL), 


Charleston, SC for twenty-three (23) PFAS compounds using EPA Method 537.1 (Table 3).  


Groundwater samples from select temporary wells were also analyzed by Eurofins-Test America 


(TA), Buffalo, NY for 1,4-dioxane by Method 8270D SIM (Table 4).  For method comparison 


purposes, three samples from one temporary well (PFC-GP-89) were also tested by GEL for 1,4-


dioxane using EPA Method 522. 


 


2.2       Current Firehouse Plume Characterization Results  
 


During the Phase 1 and Phase 2 characterization projects, seven temporary Geoprobe® wells were 


installed near the current firehouse.  During the TCRA characterization effort, thirty-eight (38) 


temporary Geoprobe® wells and one vertical profile well were installed.  Eleven existing 


permanent wells were sampled during the Phase 4 characterization effort (BNL 2021).  The 


locations of the temporary and permanent wells sampled for PFAS are shown on Figure 1.  The 


locations of the 19 temporary wells and nine permanent wells sampled for 1,4-dioxane are shown 


on Figure 2.  Most of the temporary wells were installed along west-east transects A through F as 


shown on Figure 3.  


 


2.2.1 Current Firehouse Source Area  
 


The locations of the seven temporary wells installed during 2018 and 2019 in the immediate 


vicinity of the current firehouse along with the maximum PFOS and PFOA concentrations 
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observed at each location are shown on Figure 1.  Figure 3 provides the locations of the lines of 


cross section.  East-west cross section A-A’ is shown on Figure 4.  The monitoring results for the 


temporary wells are provided in Appendix A (Tables A-1 through A-7).  The monitoring results 


indicate: 


Background:  BNL’s Water Treatment Plant (WTP) is located upgradient of the current firehouse 


area.  At the WTP, water from supply wells BNL-4, BNL-6 and BNL-7 is treated to remove 


naturally occurring iron prior to distribution.  Water used to backflush the WTP’s filters is 


discharged into recharge basins located immediately north of the plant.   


• During the Phase 4 characterization effort, PFOS and PFOA were detected in WTP recharge 


basin monitoring well 073-01 at concentrations of 11.9 ng/L and 1.28J ng/L, respectively 


(BNL 2021). 


• During the TCRA characterization effort, temporary well PFC-GP-55 was installed in the 


wooded area upgradient of the current firehouse’s eastern training aera.  PFOS and PFOA 


were detected in PFC-GP-55 at concentrations up to 20.7 ng/L and 5.6 ng/L, respectively.  


The PFOS concentrations >10 ng/L were detected in samples collected approximately 15 to 


50 feet below the water table.  


 


Eastern Training Area:  The highest PFAS concentrations (with PFOS >10,000 ng/L) were 


detected downgradient of the eastern portion of the training area where available information 


indicates that most of the foam training occurred (Figure 1).  Routine firefighter training with 


water continues to take place in the eastern area.  


• During the Phase 2 characterization effort, PFOS and PFOA were detected in PFC-GP-38 at 


concentrations of 12,200 ng/L and 240 ng/L respectively.  The high levels of PFOS and 


PFOA were detected within 10 feet of the water table.  


• High concentrations of several other PFAS compounds were also detected within 10 feet of 


the water table, including PFHxS (up to 3,710 ng/L) PFBS (up to 1,220 ng/L), PFPeA (up to 


1,780 ng/L), PFPeS (up to 626 ng/L), and PFBA (up to 390 ng/L). 


 


Western Training Area:  In the western portion of the training area, PFOS concentrations >500 


ng/L were detected.  The western area was routinely used for fire extinguisher training, and the 


nearby paved area is serviced by a drywell.   


• At PFC-GP-35, PFOS and PFOA were detected within 15 feet of the water table at 


concentrations up to 870 ng/L and 25 ng/L.  


 


1,4-Dioxane:  1,4-Dioxane was not detected in upgradient temporary well PFC-GP-55 (Figure 2).  


Samples from the other temporary wells installed near the current firehouse during Phase 1 and 


Phase 2 were not tested for 1,4-dioxane. 


 


2.2.2    Areas Downgradient of the Current Firehouse 


 
The locations of the temporary groundwater monitoring wells installed downgradient of the 


current firehouse along with the maximum PFOS and PFOA concentrations observed at each 


location are shown on Figure 1.  The wells were installed along five west-east transects (Figures 


3, and 5 through 9).  Samples from 18 of the temporary wells were also analyzed for 1,4-dioxane 


(Figure 2).  The monitoring results for the temporary wells are provided in Appendix A (Tables 


A-8 through A-45).  The monitoring results indicate: 
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• PFOS and PFOA concentrations >10 ng/L extend from the current firehouse area 


approximately 2,900 feet south to West Princeton Avenue (Figure 1).   


• There are two areas with PFOS concentrations >500 ng/L.  One segment extends 


approximately 1,000 feet south from the western training area, whereas the second segment 


extends from the eastern training area approximately 2,900 feet to West Princeton Avenue.  


In this second, high concentration plume segment, PFOS concentrations >1,000 ng/L extends 


from the eastern training area approximately 2,000 feet south, to the area between transects D 


and E.  


• Whereas PFOS concentrations >100 ng/L are detected from the current firehouse to West 


Princeton Avenue, PFOA concentrations drop below 100 ng/L after approximately 600 feet, 


in the areas south of transect B-B’. 


• North-south cross sections showing the vertical distribution of PFOS and PFOA in the Upper 


Glacial aquifer from the current firehouse to West Princeton Avenue are shown on Figures 


10A and 10B.   Throughout most of the area the PFAS plume is positioned entirely in the 


coarser Upper Glacial sands that are above the finer grained Upton Unit.  However, at West 


Princeton Avenue, it is possible that PFOS is present in the Upton Unit at concentrations >10 


ng/L (see Figure 10B).     


• The highest PFOS and PFOA concentrations in the downgradient area were detected along 


Transect B-B’, approximately 600 feet downgradient of the current firehouse, with a 


maximum PFOS concentration of 6,100 ng/L in PFC-GP-62, and a maximum PFOA 


concentration of 602 ng/L in PFC-GP-61.  At both locations, PFOS concentrations >1,000 


ng/L extend from the water table to approximately 90 feet below, entirely within the coarser 


Upper Glacial sands located above the Upton Unit (Figure 5).  PFOA concentrations >1,000 


ng/L were also detected along Transect C-C’ at well location PFC-GP-68 at depths of 40 to 


90 feet below the water table (Figure 6).  The installation of PFC-GP-68 was followed with 


the installation of well PFC-GP-01 installed via hollow stem augers at the same location to 


obtain deeper groundwater samples and confirm the position of the Upton Unit.  PFOS and 


PFOA concentrations were <10 ng/L in samples collected in the Upton Unit. 


• Along Transect E-E’, the maximum PFOS concentration was detected in PFC-GP-82 at 761 


ng/L (Figure 8).  Furthermore, the effects of groundwater withdrawals by water supply well 


BNL-6 is evidenced by the detection of PFOS up to 117 ng/L in the deeper samples collected 


from PFC-GP-78.   The impact that the current firehouse PFAS plume is having on the 


operation of BNL-6 was discussed in the Phase 4 characterization report (BNL 2021).   


• Plume migration was influenced by water withdrawals from supply wells BNL-4, BNL-6 and 


BNL-7, and water recharge operations at the OU III basin located to the east.  As a result, the 


southern portion of the plume segment defined by PFOS concentrations >100 ng/L is further 


to the west, wider and deeper than would be anticipated under normal flow conditions.  The 


plume segment with PFOS concentrations >100 ng/L is approximately 900 feet at its 


maximum width.   


 


1,4-Dioxane:  1,4-Dioxane was detected at concentrations >1.0 µg/L in several wells installed 


along Transects D, E and F, with a maximum concentration of 11 µg/L detected in both PFC-GP-


72 and PFC-GP-80 (Figure 2).  These detections are slightly deeper than the high concentration 


PFOS/PFOA plume segments (Figures 7, 8 and 9). 
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2.3       Former Firehouse Plume Characterization Results  


 
During the May 2018 through January 2019 Phase 2 and BGRR/WCF characterization projects, 


12 temporary wells were installed near the former firehouse.  During the July 2020 - January 


2021 TCRA characterization project, thirty-six (36) temporary Geoprobe® wells and one vertical 


profile well were installed.  Furthermore, 20 permanent wells located in the former firehouse area 


were sampled for PFAS and 1,4-dioxane during the Phase 4 characterization project.  The 


locations of the temporary and permanent wells sampled for PFAS are shown on Figure 11.  The 


locations of the 16 temporary and 20 permanent wells sampled for 1,4-dioxane are shown on 


Figure 12.  The temporary wells were primarily installed along the seven west-east transects H 


through N shown on Figure 13.  


 


2.3.1    Former Firehouse Source Area  


 
The locations of the 12 temporary wells installed during 2018 and 2019 in the immediate vicinity 


of the former firehouse are shown on Figure 11.  East-west hydrogeological cross section H-H’ is 


shown on Figure 14.  The monitoring results for the temporary wells are provided in Appendix 


B (Tables B-1 through B-12).  The monitoring results indicate: 


 


Background:  PFAS were detected in BGRR-GP-147, with PFOS and PFOA concentrations up to 


7 ng/L and 9 ng/L, respectively.  Low levels of PFAS were also detected in middle Upper Glacial 


wells 075-87 and 075-672 sampled during Phase 4, with the PFOS concentration in well 075-672 


slightly exceeding the 10 ng/L MCL (Figure 11).  The PFAS detected in these wells are likely to 


have originated from foam releases that occurred in the vicinity of the Alternating Gradient 


Synchrotron (AGS) in the 1970s (see BNL 2019).  Furthermore, PFOS/PFOA were also detected 


at concentration >10 ng/L in shallow monitoring wells at the nearby Major Petroleum Facility 


(MPF) located to the east of the former firehouse area (e.g., wells 076-16, 076-17 and 076-379). 


 


Western training area:  The primary firefighter training area was located to the west of the former 


firehouse building, in an area that is currently occupied by Building 725.  The highest PFOS and 


PFOA concentrations in groundwater were detected in wells installed downgradient of this area. 


• High levels of PFAS are present close to the water table (Figure 14).  The highest levels of 


PFOS were detected in temporary well PFC-GP-21, at concentrations up to 5,210 ng/L.  The 


highest PFOA concentration was 736 ng/L in temporary well PFC-GP-22. 


• Several other PFAS were also detected at high concentrations.  For example, PFHxS was 


detected at concentrations up to 3,480 ng/L, and PFPeA, PFPeS PFHxA, and PFOSA were 


detected at concentrations above 100 ng/L. 


Eastern training area:  In an area to the east of the former firehouse building, the BNL fire 


department would periodically conduct foam training on vehicle fires. 


• The highest PFOS and PFOA concentrations downgradient of the eastern training area were 


detected close to the water table in temporary well PFC-GP-26, at concentrations of 58.3 ng/L 


and 28.5 ng/L, respectively (Figure 14). 


 


1,4-Dioxane:  Groundwater samples collected in the immediate vicinity of the former firehouse 


were not tested for 1,4-dioxane.  During the Phase 4 effort, 1,4-dioxane was not detected in the 


permanent wells located upgradient of the former firehouse area or in the MPF area wells (Figure 


12). 
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2.3.2    Areas Downgradient of the Former Firehouse  
 


The locations of the temporary groundwater monitoring wells installed downgradient of the 


former firehouse area along with the maximum PFOS and PFOA concentrations observed at each 


location are shown on Figure 11.  The wells were installed along five east-west transects (Figure 


13).  Samples from 16 of the temporary wells were also analyzed for 1,4-dioxane (Figure 12).  


The monitoring results for the temporary wells are provided in Appendix B (Tables B-13 


through B-49).  The monitoring results indicate: 


• The plume segment with PFOS and PFOA concentrations >100 ng/L extends from the former 


firehouse area approximately 3,000 feet to East Princeton Avenue, and is approximately 200 


feet wide in most areas (Figure 11). 


• Along transect I-I’, the highest PFAS concentrations were detected close to the water table in 


temporary well PFC-GP-134, with PFOS and PFOA concentrations up to 5,410 ng/L and 596 


ng/L, respectively (Figure 15). 


• PFOS up to 1,320 ng/L and PFOA up to 1,400 ng/L were detected within 25 feet of the water 


table in temporary well PFC-GP-100, which installed approximately 800 feet downgradient 


of the former firehouse area (Figure 16). 


• North-south cross section O-O’ shows the vertical distribution of PFOS and PFOA in the 


Upper Glacial aquifer from the former firehouse to East Princeton Avenue (Figure 21).   


Throughout most of the area the PFAS plume is positioned entirely in the coarser Upper 


Glacial sands above the finer grained Upton Unit.  However, at East Princeton Avenue, PFOS 


at 16.4 ng/L and PFOA at 9.26 ng/L were detected in permanent well 105-43 which is 


screened in the uppermost portion of the Upton Unit (Figure 20). 


• During the Phase 3, Phase 4 and TCRA characterization efforts, PFAS that likely originated 


from the former firehouse were detected in temporary wells, shallow Upper Glacial 


monitoring wells and extraction wells at Building 96 and Building 452, and in inactive HFBR 


extraction wells at concentrations >10 ng/L (BNL 2019 and BNL 2021).  During Phase 4, 


PFOS and PFOA were detected in shallow Upper Glacial monitoring well 085-384 at 


concentrations of 167 ng/L and 11.1 ng/L, respectively (Figure 11). 


 


1,4-Dioxane: 


• 1,4-Dioxane was detected at concentration close to or slightly above the 1.0 µg/L MCL in 


temporary wells PFC-GP-114, PFC-GP-121, PFC-GP-129 and PFC-GP-130 installed south 


of the NSLS-II facility (Figure 12).  1,4-dioxane was detected at concentrations >1.0 µg/L at 


depths slightly deeper than the high concentration PFOS/PFOA plume segments (Figures 19 


and 20). 


 


3.0 Quality Assurance 
 


3.1 Quality Assurance Review 


The groundwater samples collected for PFAS were analyzed by General Engineering 


Laboratories (GEL), Charleston, SC using Method 537.1.  Most of the samples collected for 1,4-


dioxane were analyzed by Eurofins Test America, Buffalo, NY using Method 8270D SIM.  For 


comparison purposes, several 1,4-dioxane samples were also analyzed by GEL using Method 


522.  Both laboratories are NYSDOH certified for these analytical methods.  Full (Category B) 


data packages were provided, and the electronic data deliverable (EDD) packages underwent 
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BNL’s standardized internal verification process defined in EM-SOP-203, Chemical Data 


Verification.  This procedure is designed to verify the accuracy and/or completeness of the 


analytical data and to detect the most common problems that affect the quality of results (e.g., 


holding times, matrix spikes, laboratory blanks, etc.).  As an additional quality assurance check, 


approximately 25 percent of the analytical data (~300 individual sample results) underwent a 


quality assurance/data validation review by an independent, contract chemist.  The results of the 


quality assurance reviews for each data package were documented in Data Usability Summary 


Reports (DUSR) (Appendix C).  Table 5 provides a summary of findings of the DUSRs 


specifically for PFOS, PFOA and 1,4-dioxane.  Although some results were requalified as 


estimated “J” and several reported PFOS results were deemed “unreliable” (R), the overall results 


of the quality assurance reviews indicate the data packages were complete and that the analytical 


data were of high quality. 


 


3.1.1 Blind Duplicate Samples 


 


During the combined Phase 1, Phase 2 and TCRA characterization efforts, 46 blind duplicate 


samples were collected for PFAS analysis and 16 blind duplicate samples were collected for 1,4-


dioxane analysis (Table 6).  Review of the reported analytical results for the primary and the 


blind duplicate samples indicates that sampling methodology and analytical precision was of high 


quality.  Because one or both sample results were reported as not-detected, Relative Percent 


Differences (RPDs) could not be calculated for 2% of the PFOS data sets, 17% of the PFOA data 


sets, and 75% of the 1,4-dioxane data sets.  Furthermore, 17% of the PFOS data sets, 46% of the 


PFOA data sets and 12% of the 1,4-dioxane data sets had one or both results with reported 


concentrations of <5 times the reporting limit.  In each case the absolute difference between the 


two results met the acceptance criteria of being ≤2 times the reporting limit for the analyte.  For 


the remaining data sets, where the reported concentrations were >5 times the reporting limit, most 


met the typical RPD criterion of <20%.  However, seven sets of PFOS and one set of PFOA data 


had RPDs >20%.  In each case, the data identified as potentially unreliable did not have an impact 


on interpreting plume boundaries. 


 


3.1.2 Field Reagent Blanks (PFAS) 


 
Field Reagent Blanks (FRBs) were submitted with each day’s shipment of monitoring well and 


treatment system samples.  The FRB water was prepared by GEL, shipped to BNL with the 


sample containers.  The water was transferred into new containers by the sampling technicians in 


the field during the day the wells were being sampled.  The primary purpose of the FRB is to 


determine if PFAS are present in the sampling environment.  For the 19 temporary wells installed 


during the Phase 1 and Phase 2 characterization efforts, PFAS were not detected in any of the 19 


FRBs submitted for analysis.  During the TCRA characterization effort, a total of 78 FRB 


samples were prepared (Appendix A and Appendix B).  Trace levels of PFAS were detected in 


three (3) of the 78 FRB samples.  The FRB sample from PFC-GP-114 had a reported PFOS 


concentration of 0.86J ng/L.  All 13 groundwater samples shipped with this FRB had detectable 


levels of PFOS, with concentrations ranging between 5.98 ng/L to 180D ng/L.  Following 


standard data validation methods, the data were not qualified because all reported PFOS 


concentrations were more than five times the reported PFOS concentration in the FRB.  In the 


FRB from PFC-GP-92, there was a reported detection of PFBA at 0.7J ng/L, and in the FRB from 


PFC-GP-111, there was a reported detection of 6:2 FTS at 4.85 ng/L.  Overall, the FRB data 


indicate that significant sample cross contamination did not occur from work area conditions, 


sample bottle storage, handling, or shipping.  
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3.1.3 Field Blanks (1,4-Dioxane) 


 
During the characterization effort, four field blanks were prepared by transferring laboratory 


provided water into sample containers in the sample collection area.  1,4-Dioxane was not 


detected in the four field blanks submitted for analysis.  The field blank data indicate that sample 


cross contamination did not occur from work area conditions, sample bottle storage, handling, or 


shipping.   


 
3.1.4 MS/MSDs 


 


Matrix Spike/Matrix Spike Duplicate samples are used by the analytical laboratory to evaluate 


whether the sample matrix could affect the analyses.  A total of 30 sets of MS/MSD samples were 


submitted to the analytical laboratory for PFAS analyses and 14 sets of MS/MSD samples were 


submitted for 1,4-dioxane analyses. Several PFOS results for PFC-GP-67 were “J” qualified due 


to percent recovery outside the QC limits for the MS/MSD samples (Table 5).  No other QA 


issues were reported.  


 


3.1.5 Comparison of EPA Methods 8270D and 522 for 1,4-Dioxane 


 


 For comparison purposes, three duplicate groundwater samples from PFC-GP-89 were analyzed 


for 1,4-dioxane using EPA Methods 522 (drinking water) and Method 8270D SIM (non-drinking 


water).   Analyses by Method 522 were performed by GEL, whereas Method 8270D SIM 


analyses were performed by Eurofins-Test America.  Since 2017, BNL has utilized Method 522 


for the analysis of groundwater samples from both permanent and temporary wells.  Method 


8270D SIM was utilized for temporary well samples collected during the TCRA characterization 


effort where higher levels of turbidity from silt and clay were expected.  For the two sample 


intervals with reported 1,4-dioxane concentrations above the 0.2 µg/L reporting limit, the results 


using Method 8270D were 4% and 44% higher than the samples analyzed by Method 522 (Table 


7).  During the Phase 4 characterization effort, 1,4-dioxane concentrations were 16% to 36% 


higher for permanent well and treatment system samples analyzed by Method 8270D compared to 


Method 522 (BNL 2021). 
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Table 1


Time Critical Removal Action PFAS Characterization 


Summary of Samples Collected for PFAS Analyses During Phase 2 Characterization


May 2018 - January 2019


Brookhaven National Laboratory


Sample 


Location


Sample 


Date


PFAS            


BNL COC#


#PFAS 


Sample 


Intervals


PFAS Blind 


Duplicates


PFAS 


MS/MSD PFAS FRB


1,4-Dioxane 


BNL COC#


#1,4-Dioxane 


Sample 


Intervals


1,4-Dioxane 


Blind 


Duplicates


1,4-Dioxane 


MS/MSD


1,4-Dioxane 


Field Blank


Equipment 


Blanks


PFC-GP-02 5/21/2018 39805 7 X -- X -- -- -- -- -- --


PFC-GP-04 5/22-23/18 39809 7 -- -- X -- -- -- -- -- --


PFC-GP-35 11/7/2018 40481 11 -- X X -- -- -- -- -- --


PFC-GP-36 11/15-16/18 40500 19 X -- X -- -- -- -- -- --


PFC-GP-37 11/12-13/18 40492 19 X -- X -- -- -- -- --


PFC-GP-38 11/8-9/18 40484 19 -- X X -- -- -- -- -- --


PFC-GP-39 11/26-27/18 40509 18 X -- X -- -- -- -- -- --


PFC-GP-20 8/30/2018 40142 7 -- -- X -- -- -- -- -- --


PFC-GP-21 8/28/2018 40131 7 X -- X -- -- -- -- -- --


PFC-GP-22 8/24/2018 40130 7 -- -- X -- -- -- -- -- --


PFC-GP-23 8/23/2018 40128 9 X -- X -- -- -- -- -- --


PFC-GP-24 8/21/2018 40124 9 -- -- X -- -- -- -- -- --


PFC-GP-25 8/17/2018 40116 8 X -- X -- -- -- -- -- --


PFC-GP-26 8/20/2018 40122 9 X -- X -- -- -- -- -- --


BGRR-GP-41 1/2/2019 40608 5 -- -- X -- -- -- -- -- --


BGRR-GP-147 8/8-9/18 40093 7 X -- X -- -- -- -- -- --


BGRR-GP-148 1/11/2019 40636 5 -- -- X -- -- -- -- -- PFAS EB


BGRR-GP-149 12/9/2018 40561 5 -- -- X -- -- -- -- -- --


BGRR-GP-151 12/18/2018 40582 5 -- -- X -- -- -- -- -- --


MS/MSD: Samples collected for matrix spike/matrix spike duplicate anslyses.


FRB: Field Reagent Blank (for PFAS)


COC: Chain of Custody


--: Samples not collected for this analysis


X: Samples collected for this analysis.


Former Firhouse Area


Current Firehouse Area


Table 1 Phase 2 Sample SummaryTable
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Table 2


Time Critical Removal Action PFAS Characterization 


Summary of Samples Collected for PFAS and 1,4-Dioxane Analyses


July 2020 - January 2021


Brookhaven National Laboratory


Sample 


Location


Sample 


Date


PFAS            


BNL COC#


#PFAS 


Sample 


Intervals


PFAS Blind 


Duplicates


PFAS 


MS/MSD PFAS FRB


1,4-Dioxane 


BNL COC#


#1,4-Dioxane 


Sample 


Intervals


1,4-Dioxane 


Blind 


Duplicates


1,4-Dioxane 


MS/MSD


1,4-Dioxane 


Field Blank


Equipment 


Blanks


PFC-GP-55 8/12/2020 42238 9 -- -- X 42239 9 -- -- -- --


PFC-GP-56 8/10-11/20 42235 8 X X X -- -- -- -- -- --


PFC-GP-57 7/27-28/20 42148 9 X -- X -- -- -- -- -- --


PFC-GP-58 7/27-28/20 42149 9 -- X X 42150 9 X -- -- --


PFC-GP-59 7/23-24/20 42147 9 X -- X -- -- -- -- -- --


PFC-GP-60 7/21-22/20 42146 9 -- X X 42100 9 -- X -- --


PFC-GP-61 7/17-20/20 42143 9 X -- X -- -- -- -- -- --


PFC-GP-62 7/15-16/20 42099 9 -- X X 42098 9 X -- -- --


PFC-GP-63 7/13-14/20 42097 9 X -- X -- -- -- -- -- --


PFC-GP-64 8/7-10/20 42173 8 -- X X -- -- -- -- -- --


PFC-GP-65 8/6-7/20 42172 7 X -- X 42175 7 -- X -- --


PFC-GP-66 7/31-8/3/20 42169 9 -- X X -- -- -- -- -- --


PFC-GP-67 8/5-6/20 42171 9 -- X X 42176 9 X -- -- --


PFC-GP-68 7/30-31/20 42174 11 X -- X -- -- -- -- -- PFAS


PFC-VP-01(a) 9/11-14/20 42332 13 X X X -- -- -- -- -- PFAS(2)


PFC-GP-69 8/3-5/20 42170 9 X -- X 42151 9 -- X -- --


PFC-GP-70 7/29-30/20 42168 9 -- X X -- -- -- -- -- --


PFC-GP-71 9/11-14/20 42335 10 X -- X -- -- -- -- -- --


PFC-GP-72 9/1516/20 42337 9 X -- X 42230 9 -- X -- --


PFC-GP-73 9/15-16/20 42354 11 X -- X -- -- -- -- -- --


PFC-GP-74 9/2-3/20 42284 9 X -- X 42268 9 -- X -- --


PFC-GP-75 9/3-4/20 42285 9 -- X X -- -- -- -- -- --


PFC-GP-76 9/1-2/20 42283 9 -- X X 42267 9 X -- -- --


PFC-GP-77 8/28-9/1/20 42274 9 X -- X -- -- -- -- -- --


PFC-GP-78 9/21-22/20 42360 10 X -- X -- -- -- -- -- --


PFC-GP-79 9/17-18/20 42340 10 X -- X -- -- -- -- -- --


PFC-GP-80 9/14-15/20 42336 7 -- X X 42341 7 X -- -- --


PFC-GP-81 9/17-18/20 42339 8 -- X X -- -- -- -- -- --


PFC-GP-82 9/21-22/20 42338 8 -- X X 42342 8 X -- -- --


Current Firehouse Area


Table 2 TCRA Sample SummaryTable
Page 1 of 3







Table 2


Time Critical Removal Action PFAS Characterization 


Summary of Samples Collected for PFAS and 1,4-Dioxane Analyses


July 2020 - January 2021


Brookhaven National Laboratory


Sample 


Location


Sample 


Date


PFAS            


BNL COC#


#PFAS 


Sample 


Intervals


PFAS Blind 


Duplicates


PFAS 


MS/MSD PFAS FRB


1,4-Dioxane 


BNL COC#


#1,4-Dioxane 


Sample 


Intervals


1,4-Dioxane 


Blind 


Duplicates


1,4-Dioxane 


MS/MSD


1,4-Dioxane 


Field Blank


Equipment 


Blanks


Current Firehouse AreaPFC-GP-83 9/4-8/20 42292 9 X -- X -- -- -- -- -- --


PFC-GP-84 9/8-9/20 42293 9 -- X X 42269 9 X -- -- PFAS


PFC-GP-85 9/10-11/20 42328 9 -- X X -- -- -- -- -- --


PFC-GP-86 9/9-10/20 43326 9 X -- X 42327 9 -- X -- --


PFC-GP-87 9/1-3/20 42298 11 X -- X -- -- -- -- -- --


PFC-GP-88 1/25-26/21 42730 9 -- -- X 42706 7 -- -- -- --


PFC-GP-89 1/21-27/21 42724/42743 9 X X X 42725 7 X X -- PFAS/14D


PFC-GP-90 1/15-19/21 42712/42714 10 -- -- X 42713/42715 7 -- -- X --


PFC-GP-91 1/12-14/21 42702 9 X X X 42701 7 X X X --


PFC-GP-92 1/11/21 42682 9 -- -- X 42683 7 -- -- -- --


PFC-GP-97 8/13-14/20 42223 9 -- X X -- -- -- -- -- --


PFC-GP-98 8/11-12/20 42222 9 X -- X 42178 9 X -- -- --


PFC-GP-99 8/17-18/20 42224 9 X -- X -- -- -- -- -- --


PFC-GP-100 8/18-19/20 42225 9 -- X X 42177 9 -- X -- --


PFC-GP-101 8/20-21/20 42226 9 X -- X -- -- -- -- -- --


PFC-GP-102 8/24-25/20 42227 9 -- X X 42228 9 X -- -- --


PFC-GP-103 8/24-25/20 42270 10 X -- X -- -- -- -- -- --


PFC-GP-104 8/26-27/20 42271 10 -- X X -- -- -- -- -- --


PFC-GP-105 8/26-27/20 42272 10 X -- X 42229 10 -- X -- --


PFC-GP-106 8/28-31/20 42273 10 -- X X -- -- -- -- -- --


PFC-GP-107 1/5/21 42668 8 -- -- X 42669 2 -- -- -- --


PFC-GP-109 9/29-30/20 42395 12 -- X X -- -- -- -- -- --


PFC-GP-110 9/29-30-20 42394 12 X -- X 42365 12 -- X -- --


PFC-GP-111(b) 9/17-18/20 42357 14 X X X -- -- -- -- -- PFAS(2)


PFC-GP-112 9/23-24/20 42361 12 -- X X 42343 12 -- X -- PFAS


PFC-GP-113 9/25-28/20 42364 12 -- X X -- -- -- -- -- --


PFC-GP-114 9/23-24/20 42362 12 X -- X 42366 12 X -- X 14D


PFC-GP-115 9/25-28/20 42363 11 X -- X -- -- -- -- -- --


Former Firehouse Area


Table 2 TCRA Sample SummaryTable
Page 2 of 3







Table 2


Time Critical Removal Action PFAS Characterization 


Summary of Samples Collected for PFAS and 1,4-Dioxane Analyses


July 2020 - January 2021


Brookhaven National Laboratory


Sample 


Location


Sample 


Date


PFAS            


BNL COC#


#PFAS 


Sample 


Intervals


PFAS Blind 


Duplicates


PFAS 


MS/MSD PFAS FRB


1,4-Dioxane 


BNL COC#


#1,4-Dioxane 


Sample 


Intervals


1,4-Dioxane 


Blind 


Duplicates


1,4-Dioxane 


MS/MSD


1,4-Dioxane 


Field Blank


Equipment 


Blanks


Current Firehouse AreaPFC-GP-117 10/7-8/20 42399 11 X -- X 42392 11 -- X -- --


PFC-GP-118 10/1-2/20 42397 12 -- X X -- -- -- -- -- --


PFC-GP-119 10/5-6/20 42398 11 -- X X 42391 11 X -- -- --


PFC-GP-120 10/1-2/20 42396 12 X -- X -- -- -- -- -- --


PFC-GP-121 9/23-24/20 42384 10 -- -- X 42383 10 -- -- -- --


PFC-GP-122 9/18/20 42372 9 -- -- X -- -- -- -- -- --


PFC-GP-123 9/21-22/20 42377 10 X -- X 42378 10 X -- -- PFAS/14D


PFC-GP-128 1/14-15/21 42707 12 -- -- X 42393 5 -- -- -- --


PFC-GP-129 1/19-20/21 42708 12 X X X 42704 5 X X -- --


PFC-GP-130 1/21-22/21 42709 12 -- -- X 42705 5 -- -- -- --


PFC-GP-132 9/28/20 42386 10 -- -- X -- -- -- -- -- --


PFC-GP-133 9/29/20 42401 10 -- -- X -- -- -- -- -- --


PFC-GP-134 10/1/20 42404 10 -- -- X -- -- -- -- -- --


PFC-GP-135 10/2/20 42406 10 X -- X -- -- -- -- -- --


PFC-GP-136 9/30/20 42405 10 X -- X -- -- -- -- -- --


PFC-GP-137 10/6/20 42409 10 -- -- X -- -- -- -- -- --


PFC-GP-138 10/13-14/20 42433 10 -- -- X -- -- -- -- -- --


PFC-GP-139 10/15-15/20 42455 10 -- -- X -- -- -- -- -- --


PFC-GP-140 10/19-20/20 42462 10 X -- X 42463 10 X -- X --


(a)  Vertical profile well PFC-VP-01-2020 was installed to collected deeper groundwater samples and confirm geology at location PFC-GP-68.


(b)  Vertical profile well OU3BGRRVP-01-2020 was used to collect groundwater samples at planned location PFC-GP-111.


--: Samples not collected for this analysis.


X: Sample collected for this analysis.


MS/MSD: Samples collected fro matrix spike/matrix spike duplicate anslyses.


FRB: Field Reagent Blank (for PFAS)


COC: Chain of Custody


Table 2 TCRA Sample SummaryTable
Page 3 of 3







 


Table 3  


TCRA Characterization Report 


PFAS Analysis Summary 


Brookhaven National Laboratory    
    


General Engineering Laboratories 


EPA Method 537.1   Water Detection Limits 


Parameter CAS Number 


MDL 


ng/L 


PQL 


ng/L 


Perfluorooctanesulfonate (PFOS) 1763-23-1 0.66 2 


Perfluoroundecanoic acid (PFUdA) 2058-94-8 0.72 2 


N-methylperfluoro-1-


octanesulfonamidoacetic acid 
2355-31-9 1.32 4 


Perfluoropentanoic acid (PFPeA) 2706-90-3 0.66 2 


Perfluoropentanesulfonate (PFPeS) 2706-91-4 0.66 1.88 


N-ethylperfluoro-1-


octanesulfonamidoacetic acid 
2991-50-6 1.32 4 


Perfluorohexanoic acid (PFHxA) 307-24-4 0.66 2 


Perfluorododecanoic acid (PFDoA) 307-55-1 0.66 2 


Perfluorooctanoic acid (PFOA) 335-67-1 0.66 2 


Perfluorodecanoic acid (PFDA) 335-76-2 0.66 2 


Perfluorodecanesulfonate (PFDS) 335-77-3 0.66 1.94 


Perfluorohexanesulfonate (PFHxS) 355-46-4 0.66 1.82 


Perfluorobutyric acid (PFBA) 375-22-4 0.82 2 


Perfluorobutanesulfonate (PFBS) 375-73-5 0.8 1.78 


Perfluoroheptanoic acid (PFHpA) 375-85-9 0.66 2 


Perfluoroheptanesulfonate (PFHpS) 375-92-8 0.66 1.9 


Perfluorononanoic acid (PFNA) 375-95-1 0.66 2 


Perfluorotetradecanoic acid (PFTeDA) 376-06-7 0.66 2 


Perfluorononanesulfonate (PFNS) 68259-12-1 0.7 1.92 


Perfluorotridecanoic acid (PFTrDA) 72629-94-8 0.66 2 


Perfluorooctanesulfonamide (PFOSA) 754-91-6 0.66 1.86 


6:2 Fluorotelomer sulfonate (6:2 FTS) 27619-97-2 0.66 1.9 


8:2 Fluorotelomer sulfonate (8:2 FTS) 39108-34-4 1.32 3.84 


MDL: Minimum detection limit     


PQL: Practical quantitation limit 
ng/L: nanograms per liter    


 







 


  
 


 


  
   


Table 4 


TCRA Characterization Report 


1,4-Dioxane Analysis Summary 


Brookhaven National Laboratory 


 


 


General Engineering Laboratories 


EPA Method 522   Water Detection Limits 


Parameter CAS Number 


MDL 


µg/L 


PQL 


µg/L 


1,4-Dioxane 123-91-1 0.1 0.2 
MDL: Minimum detection limit     
PQL: Practical quantitation limit 


µg/L: micrograms per liter 


 
 


Eurofins-TestAmerica 


EPA Method 8270D SIM   Water Detection Limits 


Parameter CAS Number 


MDL 


µg/L 


PQL 


µg/L 


1,4-Dioxane 123-91-1 0.1 0.2 
MDL: Minimum detection limit     


PQL: Practical quantitation limit 


µg/L: micrograms per liter 
 







Table 5


Time Critical Removal Action PFAS Plume Characterization Report 


Data Usability Summary Report Review - For PFOS, PFOA and 1,4-Dioxane (a)


July 2020 - January 2021


Brookhaven National Laboratory


Sample 


Location


Sample 


Date BNL COC# EPA Method Sample Interval Analyte


Validator 


Qualifier Justification


PFC-GP-58 7/27-28/20 42149 537.1 110-114 PFOS J Recovery of PFOS in MSD analysis.


" " " " 42150 8270D SIM 130-134 1,4-D U Changed J to U because 1,4-D detected in method blank


PFC-GP-61 7/17-18/20 42143 537.1 130-134 PFOS J PFOS recovered  >150% in all dilution analyses


120-124 PFOS J " "


110-114 PFOS J " "


100-104 PFOS J " "


90-94 PFOS J " "


80-84 PFOS J " "


80-84 DB PFOS J " "


70-74 PFOS J " "


60-64 PFOS J " "


50-54 PFOS J " "


PFC-GP-62 7/15-16/20 42099 537.1 130-134 PFOS R Deemed unreliable due to surrogate outlier


120-124 PFOS J Due to surrogate outlier


110-114 PFOS J Due to surrogate outlier


100-104 PFOA J Due to MS/MSD sample analysis


" " PFOS J Due to surrogate recovery in dilution analysis


90-94 PFOS J Due to surrogate outlier


80-84 PFOA J Due to MS/MSD sample analysis


" " PFOS J Result was above the calibration range


70-74 PFOS J Due to surrogate recovery outlier


60-64 PFOA J Due to MS/MSD sample analysis


" " PFOS J Due to surrogate recovery outlier


50-54 PFOS J Due to surrogate recovery outlier


42098 8270D SIM -- -- -- No data qualifications for 1,4-D results


PFC-GP-66 7/31-8/3/20 42169 537.1 -- -- -- No data qualifications for PFOS/PFOA results


PFC-GP-67 8/5-6/20 42171 537.1 140-144 PFOS J Percent recovery outside QC limits for MS/MSD sample


110-114 PFOS J " "


100-104 PFOS J " "


80-84 PFOS J " "


60-64 PFOS J " "


Table 5 Data Usability Summary
Page 1 of 3







Table 5


Time Critical Removal Action PFAS Plume Characterization Report 


Data Usability Summary Report Review - For PFOS, PFOA and 1,4-Dioxane (a)


July 2020 - January 2021


Brookhaven National Laboratory


Sample 


Location


Sample 


Date BNL COC# EPA Method Sample Interval Analyte


Validator 


Qualifier Justification


42176 8270D SIM -- -- -- No data qualifications for 1,4-D results


PFC-GP-68 7/30-31/20 42174 537.1 68-72 PFOS J Qualified based upon dilution for PFOS


PFC-GP-69 8/3-5/20 42170 537.1 -- -- -- No data qualifications for PFOS/PFOA results


42151 8270D SIM -- -- -- No data qualifiactions for 1,4-D results


PFC-GP-72 9/15-16/20 42230 8270D SIM 150-154 1,4-D J Result reported above the calibration curve


140-144 1,4-D J " "


PFC-GP-99 8/17-18/20 42224 537.1 -- -- -- No data qualifications for PFOS/PFOA results


PFC-GP-100 8/18-19/20 42225 537.1 -- -- -- No data qualifications for PFOS/PFOA results


42177 8270D SIM -- -- -- No data qulaifications for 1,4-D results


PFC-GP-102 8/24-25/20 42227 537.1 -- -- -- No data qualifications for PFOS/PFOA results


42228 8270D SIM -- -- -- No data qualifications for 1,4-D results


PFC-GP-103 8/24/25/20 42270 537.1 110-114 PFOA J Extracted/analyzed beyond holding time


" " PFOS J " "


70-74 PFOA J PRD between primary and BD >20%


" " PFOS R PRD between primary and BD >100%


70-74 BD PFOA J PRD between primary and BD >20%


" " PFOS R PRD between primary and BD >100%


PFC-GP-105 8/26-27/20 42272 537.1 -- -- -- No data qualifications for PFOS/PFOA results


42229 8270D SIM 120-124 1,4-D J Detected between the MDL and RL


110-114 1,4-D J " "


PFC-GP-111 9/17-18/20 42357 537.1 -- -- -- No data qualifications for PFOS/PFOA results


PFC-GP-114 9/23-24/20 42362 537.1 -- -- -- No data qualifications for PFOS/PFOA results


PFC-GP-115 9/25-28/20 42363 537.1 130-134 PFOS J Surrogate recoveries reported above QC limits


70-74 PFOS J " "


60-64 BD PFOS J " "


35-39 PFOS J " "


PFC-GP-122 9/18/2020 42372 537.1 92-96 PFOA J Surrogate recoveries reported outside QC limits


" " PFOS J " "


PFC-GP-135 10/2/2020 42406 537.1 -- -- -- No data qualifications for PFOS/PFOA results


*  Vertical profile well OU3BGRRVP-01-2020 was used to collect planned samples at PFC-GP-111


Table 5 Data Usability Summary
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Table 5


Time Critical Removal Action PFAS Plume Characterization Report 


Data Usability Summary Report Review - For PFOS, PFOA and 1,4-Dioxane (a)


July 2020 - January 2021


Brookhaven National Laboratory


Sample 


Location


Sample 


Date BNL COC# EPA Method Sample Interval Analyte


Validator 


Qualifier Justification


(a): Full Data Usability Summary Reports are provided in Appendix C.


J: Estimated concentration.


R: Result is unreliable.


MS/MSD: Samples collected for matrix spike/matrix spike duplicate anslyses.


BD: Blind duplicate sample.


RPD: Relative Percent Difference


COC: Chain of Custody.


Table 5 Data Usability Summary
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Table 6


TCRA PFAS Characterization Report 


Relative Percent Difference Between Primary and Blind Duplicate Samples


Brookhaven National Laboratory


Well Sample Date PFOS (ng/L) RPD PFOA (ng/L) RPD 1,4-Dioxane (µg/L RPD


Current Firehouse Area


PFC-GP-02 5/21/2018 162/170 4.80% 11/9.4 15.7% NA --


PFC-GP-36 5/22/2018 39.2/30.1 (c) 26.3% 1.85J/1.8J (a) NA --


PFC-GP-37 11/12/2018 4,840/5,130 5.8% 80.2/73.2 9.1% NA --


PFC-GP-39 11/26/2018 71.1/91.1 (c) 24.7% 2.13/2.5 (a) NA --


PFC-GP-56 8/10/2020 140/119 16.4% 15/14.3 4.8% NA --


PFC-GP-57 7/27/2020 1.75U/1.79U NC 1.75/1.79U NC NA --


PFC-GP-58 7/27/2020 NA -- NA -- 0.19U/0.19U NC


PFC-GP-59 7/23/2020 423D/419D 0.9% 21.4/18.7 13.5% NA --


PFC-GP-61 7/17/2020 1,450D/1,720DJ 17% 162D/166D 2.4% NA --


PFC-GP-62 7/15/2020 NA -- NA -- 0.2U/0.2U NC


PFC-GP-63 7/13-14/20 28.8/22.8 19.8% 1.97/1.45J (a) NA --


PFC-GP-65 8/6/2020 31.4/32.5 3.4% 1.44J/1.56J (a) NA --


PFC-GP-67 8/5/2020 NA -- NA -- 0.2U/0.2U NC


PFC-GP-68 7/30/2020 647D/598D 7.9% 20.1/17.4 14.4% NA --


PFC-GP-68.1 9/11/2020 3.16/2.51 (a) 1.70U/1.71U NC NA --


PFC-GP-69 8/3/2020 245D/91D (c) 91.7% 9.59/11 13.70% NA --


PFC-GP-71 9/11/2020 97.7/103 5.30% 1.15J/1.35J (a) NA --


PFC-GP-72 9/15/2020 4.03/3.4 16.95 1.81J/1.79U NC NA --


PFC-GP-73 9/15/2020 39.5/51.3 (c) 26% 3.14/3.41 (a) NA --


PFC-GP-74 9/2/2020 73.7B/80.1B 8.3% 5.05/5.45 (a) NA --


PFC-GP-76 9/1/2020 NA -- NA -- 0.2U/0.2U NC


PFC-GP-77 8/28/2020 11.7/12.7 8.2% 4.26/4.64 (a) NA --


PFC-GP-78 9/21/2020 6.54/6.21 (a) 1.77U/1.78U NC NA --


PFC-GP-79 9/17/2020 191D/229D 18.1% 3.69/3.94 (a) NA --


PFC-GP-80 9/14/2020 NA -- NA -- 4.7E/4.6E 2.2%


PFC-GP-82 9/21/2020 NA -- NA -- 0.2U/0.2U NC


PFC-GP-83 9/4/2020 31.9/30.3 5.1% 4.5/4.11 (a) NA --


PFC-GP-84 9/8/2020 NA -- NA -- 0.18J/0.18J (a)
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Table 6


TCRA PFAS Characterization Report 


Relative Percent Difference Between Primary and Blind Duplicate Samples


Brookhaven National Laboratory


Well Sample Date PFOS (ng/L) RPD PFOA (ng/L) RPD 1,4-Dioxane (µg/L RPD


PFC-GP-86 9/9/2020 34/34.2 0.6% 3.79/3.75 (a) NA --


PFC-GP-87 9/1/2020 2.11/4.68 (a) 1.74U/0.913J NC NA --


PFC-GP-89 1/15/2021 576D/536D 7.2% 18.5/18.4 0.5% 0.2U/0.2U NC


PFC-GP-91 1/12/2021 61.9/57.7 7% 4.34/4.44 (a) 1.9E/2E 5.10%


Former Firehouse Area


PFC-GP-21 8/29/2018 30.6/29.5 3.7% 8.1/6.8 (a) NA --


PFC-GP-23 8/23/2018 18.2/19.9 8.9% 13.7/14.8 7.7% NA --


PFC-GP-25 8/17/2018 8.63/6.9 (c) 22.3% 6.59/6.5 (a) NA --


PFC-GP-26 8/20/2018 4.2/4.4 (a) 9.3/8.7 (a) NA --


BGRR-GP-147 8/8/2018 4.73Q/4.97Q (a) 5.36Q/5.32Q (a) NA --


PFC-GP-98 8/11/2020 34.7/35.8 3.1% 22.7/22.5 0.9% 0.2U/0.11J NC


PFC-GP-99 8/17/2020 35.4/42.5 18.2% 26/27.6 6% NA --


PFC-GP-101 8/20/2020 4.97/5.02 (a) 4.73/4.45 (a) NA --


PFC-GP-102 8/24/2020 NA -- NA -- 0.2U/0.2U NC


PFC-GP-103 8/24/2020 5.15R/22.1R (b) 124% 6.09J/4.55J (a) NA --


PFC-GP-105 8/26/2020 6.12/6.75 9.8% 2.63/2.85 (a) NA --


PFC-GP-110 9/29/2020 4.23/4.98 16.2% 5.14/5.57 (a) NA --


PFC-GP-111 9/17/2020 13.6/13D 4.5% 12.4/12.7 2.4% NA --


PFC-GP-114 9/23/2020 113/96.4 15.8% 66.1/63.6 3.8% 0.19U/0.19U NC


PFC-GP-115 9/25/2020 18.5/20.1 8.8% 14.9/14.4 3.4% NA --


PFC-GP-117 10/7/2020 3.92/4.01 (a) 1.72U/196 NC NA --


PFC-GP-119 10/5/2020 NA -- NA -- 0.19U/0.19U NC


PFC-GP-120 10/1/2020 19.7/21.1 6.9% 5.99/6.18 (a) NA --


PFC-GP-123 9/21/2020 52.5/50.3 4.2% 13.4/12.4 7.8% 0.2U/0.2U NC


PFC-GP-129 1/19/2021 269D/312D 14.8% 69.3/65.5 5.6% 0.16J/0.16J (a)


PFC-GP-135 10/2/2020 2,380D/2,090D 13.0% 222D/215D 3.7% NA --


PFC-GP-136 9/30/2020 48.1/51.1 6% 35/41 15.8% NA --


PFC-GP-140 10/19/2020 1.24J/1.27J (a) 6.38/6.23 2.4% 0.2U/0.2U NC


Note: Analytical result for the primary sample is listed first, and the blind duplicate sample is listed second.


U: Analyte not detected.


J: Estimated consentration.
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Table 6


TCRA PFAS Characterization Report 


Relative Percent Difference Between Primary and Blind Duplicate Samples


Brookhaven National Laboratory


Well Sample Date PFOS (ng/L) RPD PFOA (ng/L) RPD 1,4-Dioxane (µg/L RPD


D: Dilution.


B; Analyte detected in the intrumentation blank.


Q: Samples received at the analytical lab outside of temperature requirements.


NA: Blind duplicate samples not collected/analyzed for this chemical.  


NC: Not calculable because one or both results are reported as not detected.


(a): Analyte concentration for one or both results are <5 times the reporting limit.  Absolute difference between the two results are ≤2 times the reporting limit for the analyte.


(b): Qualified as unreliable (R) in the Data Usability Summary Report because the RPD >20%.


(c): Qualified as unreliable because RPD >20%.


ng/L: Nanograms per liter


Table 6 RPDs
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Table 7


TCRA PFAS Characterization Report


Brookhaven National Laboratory


Comparision of EPA Method 522 and Method 8270D SIM for 1,4-Dioxane


Well/Interval


Sample 


Date


Method 522              


1,4-Dioxane (µg/L) 


Method 8270D SIM 


1,4-Dioxane (µg/L)


Relative Percent 


Difference


PFC-GP-89 1/21/2021


130-134 0.2U 0.11J NC


140-144 1.25 1.3E 4%


150-154 1.14 1.8E 44%


U: Analyte not detected.


J: Estimated consentration.


D: Dilution


E: Result exceeded calibration range for raw data.  Bias corrected based upon recovery of the 1,4-dioxane-d8 surrogate.


BD: Blind Duplicate 


µg/L: Micrograms per liter


NC: Not calculable because one or both results are <Method Detection Limit


Table 7 14D method comparison
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Table A-1


TCRA PFAS Plume Characterization Report


Current Firehouse Phase 1 Geoprobe PFC-GP-02


Installed: May 21, 2018


Brookhaven National Laboratory
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50-54 NA 2980D 144JD 223D 60 23 72D 3710D 564D 189UD 330D 626D 127JD 2.6


50-58 NA 272D 14 12 5.8 7.9 5.1 137D 32 1.99U 5.8 13 17 1.91U


66-70 NA 162D 11 5.4 3.4 4.3 2.6 74 18 1.5J 1.4J 7.7 7.9 1.80U


" " BD NA 170D 9.4 6.4 3.2 4.9 2.5 78.1 17.7 2 1.5J 6.4 7.4 1.77U


78-82 NA 313D 12 16 6.3 4.5 5.8 122D 32 2.1 0.8J 17 23 1.76U


90-94 NA 231D 9.2 11 5.4 3.7 4.1 91 25 1.8J 1.77U 11 15 1.82U


110-114 NA 48.6 2.5 2.1 1.2J 0.8J 1.86U 24 2.8 1.6J 1.73U 2.9 1.3J 1.78U


130-134 NA 9.8 1.8J 1.65U 1.85U 1.76U 1.85U 4.1 1.8J 1.85U 1.72U 1.74U 1.85U 1.78U


FRB NA 1.81U 1.81U 1.61U 1.81U 1.72U 1.81U 1.65U 1.81U 1.81U 1.68U 1.70U 1.81U 1.74U


U: Analyte not detected.


J: Estimated concentration.


D: Dilution 


BD: Blind Duplicate


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table A-2


TCRA PFAS Plume Characterization Report 


Current Firehouse Phase 1 Geoprobe PFC-GP-04


Installed: May 22-23, 2018


Brookhaven National Laboratory
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50-54 NA 72.5D 2.3 4.1 9.22UD 0.67J 0.78J 46.4 10.1 0.6J 1.72U 9.1 2.2


54-58 NA 136D 2.6 6.1 9.4UD 0.9J 9.4UD 58.4 11.2 1.88U 1.75U 11 2.2


66-70 NA 2.24 1.87U 1.66U 1.87U 1.77U 1.87U 1.3J 0.76J 1.87U 1.74U 1.75U 1.87U


78-82 NA 1.36J 1.89U 1.68U 1.89U 1.79U 1.89U 1.72U 0.6J 1.89U 1.76U 1.78U 1.89U


90-94 NA 1.38J 1.89U 1.68U 1.89U 1.80U 1.89U 1.72U 1.89U 1.89U 1.76U 1.78U 1.89U


110-114 NA 1.37J 1.90U 1.69U 1.90U 1.81U 1.90U 1.73U 1.90U 1.90U 1.77U 1.79U 1.90U


130-134 NA 1.2J 1.82U 1.68U 1.89U 1.80U 1.89U 1.72U 1.89U 1.89U 1.76U 1.78U 1.89U


FRB NA 1.81U 1.81U 1.61U 1.81U 1.71U 1.81U 1.64U 1.81U 1.81U 1.68U 1.70U 1.81U


U: Analyte not detected.


J: Estimated concentration.


D: Dilution 


BD: Blind Duplicate


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table A-3


TCRA PFAS Plume Characterization Report


Current Firehouse Phase 2 Geoprobe PFC-GP-35


Installed: November 7, 2018


Brookhaven National Laboratory
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52-56 NA 870D 20.4 6.24 6.2 9.59 6.59 404D 28.9 2.92 1.80U 14.3 7.95


56-60 NA 564D 25.1 4.54 5.4 15 7.32 336D 28 4.02 1.71U 11 7.27


60-64 NA 59.8 2.81 0.62J 9.3UD 1.45J 0.72J 64.5 2.73 1.86U 1.73U 1.3J 0.87J


64-68 NA 0.77J 1.89U 1.68U 1.89U 1.80U 1.89U 1.72U 1.89U 1.89U 1.76U 1.78U 1.89U


68-72 NA 1.84U 0.7J 1.64U 1.84U 1.75U 1.84U 1.68U 1.84U 1.84U 1.71U 1.73U 1.84U


72-76 NA 1.93U 0.89J 1.72U 1.93U 1.83U 1.93U 1.76U 1.93U 1.93U 1.80U 1.82U 1.93U


76-80 NA 1.91U 0.7J 1.70U 1.91U 1.81U 1.91U 1.74U 0.66J 1.91U 1.77U 1.79U 1.91U


80-84 NA 1.87U 0.86J 1.66U 1.87U 1.78U 1.87U 1.70U 0.92J 1.87U 1.74U 1.76U 1.87U


84-88 NA 1.84U 1.84U 1.64U 1.84U 1.75U 1.84U 1.68U 0.75J 1.84U 1.71U 1.73U 1.84U


88-92 NA 1.89U 1.89U 1.68U 1.89U 1.79U 1.89U 1.72U 1.89U 1.89U 1.76U 1.77U 1.89U


92-96 NA 1.16J 0.67J 1.66U 1.86U 1.77U 1.86U 1.69U 0.92J 1.86U 1.73U 1.75U 1.86U


FRB NA 1.88U 1.88U 1.67U 1.88U 1.79U 1.88U 1.71U 1.88U 1.88U 1.75U 1.77U 1.88U


U: Analyte not detected.


J: Estimated concentration.


D: Dilution 


BD: Blind Duplicate


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table A-4


TCRA PFAS Plume Characterization Report


Current Firehouse Phase 2 Geoprobe PFC-GP-36


Installed: November 15-16, 2018


Brookhaven National Laboratory
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48-52 NA 133 25.7 70.9 24.2 12.3 23.2 512D 112 1.53J 1.79U 122 85.7


52-56 NA 5.53 1.02J 1.76U 9.91UD 1.88U 1.98U 4.55 1J 1.98U 1.84U 1.86U 0.98J


56-60 NA 26.6 1.92J 1.38J 9.55UD 1.81U 1.91U 11.2 1.86J 0.74J 1.78U 1.57J 1.28J


60-64 NA 39.2R* 1.85J 1.33J 0.72J 1.79U 1.89U 13 3.24 0.86J 1.75U 1.41J 1.18J


" "BD NA 30.1R* 1.8J 1.3J 0.8J 1.77U 1.87U 12.6 3.5 0.8J 1.74U 1.4J 1.1J


64-68 NA 36.2 1.87J 1.49J 0.85J 1.81U 1.90U 14.9 4.35 0.91J 1.77U 1.72J 1.32J


68-72 NA 37.6 1.37J 1.52J 1.89U 0.69J 1.89U 16.9 3.97 1.89U 1.75U 2.02 1.19J


72-76 NA 59.1 1.84J 1.52J 0.88J 0.73J 0.69J 18.9 4.44 1.05J 1.79U 2.1 1.37J


76-80 NA 30.8 2 1.81 1.28J 1.82U 0.67J 20.7 6.15 1.91U 1.78U 2.89 2.06


80-84 NA 36.5 1.41J 1.45J 0.94J 1.87U 1.96U 16.7 4.49 0.95J 1.83U 2.18 1.44J


84-88 NA 29.1 1.62J 1.2J 0.8J 1.89U 1.99U 11.2 4.2 1J 1.85U 1.4J 1.39J


88-92 NA 10.7 1.31J 1.84U 2.07U 1.97U 2.07U 6.12 2.51 2.07U 1.93U 0.8J 0.9J


92-96 NA 4.4 0.81J 1.83U 2.06U 1.96U 2.06U 3.47 2.12 2.06U 1.91U 1.94U 2.06U


96-100 NA 12.7 1.8J 0.67J 0.69J 1.9U 2.00U 7.05 4.14 2.00U 1.86U 1.1J 1.07J


100-104 NA 18.1 2.14 0.73J 0.72J 1.85U 1.95U 7.01 3.95 0.99J 1.81U 0.97J 1.07J


104-108 NA 19.4 2.23 0.92J 0.84J 1.86U 0.67J 8.3 4.11 0.85J 1.82U 1.14J 1.01J


108-112 NA 27.5 2.85 1.3J 1J 1.85U 0.77J 11.9 4.62 0.91J 1.82U 1.62J 1.01J


112-116 NA 16.8 1.85J 0.73J 0.68J 1.86U 1.96U 6.77 3.94 0.92J 1.82U 0.86J 0.79J


116-120 NA 15.3 1.59J 1.71U 1.92U 1.82U 1.92U 5.89 4.14 0.83U 1.78U 0.83J 0.73J


128-132 NA 0.67J 1.93U 1.72U 1.93U 1.83U 1.93U 1.75U 1.93U 1.93U 1.79U 1.81U 1.93U
FRB NA 1.95U 1.95U 1.74U 1.95U 1.85U 1.95U 1.77U 1.95U 1.95U 1.81U 1.83U 1.95U


U: Analyte not detected.


J: Estimated concentration.


D: Dilution 


R*: Result may be unreliable due to Relative Precent Difference being >20%


BD: Blind Duplicate


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table A-5


TCRA PFAS Plume Characterization Report 


Current Firehouse Phase 2 Geoprobe PFC-GP-37


Installed: November 12-13, 2018


Brookhaven National Laboratory
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48-52 NA 4,840D 80.2 1,220D 449D 51.6 187D 3,200D 1,280D 91.2UD 1.70U 726D 1,780D


" " BD NA 5,130D 73.2 1,100D 390D 45.3 156D 2,940D 1,210D 100UD 1.87U 620D 1,600D


52-56 NA 22.2 2.39 20.3 8.68JD 1.75U 3.11 54.4 24.8 1.84U 1.71U 15.1 31.2


56-60 NA 39.2 3.08 1.63J 9.65UD 1.83U 1.05J 12 3.34 0.96J 1.79U 1.71J 1.39J


60-64 NA 36.3 3.65 1.97 1.58J 1.98U 0.79J 17.2 4.03 1.35J 1.93U 2.29 1.48J


64-68 NA 29.6 2.36 1.5J 1.09J 1.85U 0.66J 14.7 4.55 0.95J 1.81U 1.85 1.45J


68-72 NA 38.5 2.4 1.19J 1.91U 0.66J 1.91U 14.8 4.18 0.96J 1.78U 1.73J 1.27J


72-76 NA 42.5 2.08 0.68J 0.74J 1.89U 0.68J 9.54 4.22 1.98U 1.85U 1.1J 1.45J


76-80 NA 42.1 1.96J 0.85J 2.05U 1.94U 0.76J 9.6 4.47 2.05U 1.90U 1.05J 1.35J


80-84 NA 54.4 2.44 0.91J 1.97U 0.69J 1.97U 12.1 3.87 0.78J 1.83U 1.25J 1.39J


84-88 NA 47.2 2.46 0.86J 0.68J 1.84U 1.93U 12 2.28 1.12J 1.80U 1.27J 0.8J


88-92 NA 39.5 3.46 0.88J 0.69J 1.90U 2.00U 12.4 3.12 0.94J 1.86U 1.34J 0.71J


92-96 NA 24.2 1.79J 0.91J 0.66J 1.83U 1.93U 8.46 3.07 0.97J 1.79U 1.01J 1.93U


96-100 NA 26.7 2.59 0.81J 1.91U 1.82U 1.91U 8.9 2.86 1.91U 1.78U 1.31J 1.91U


100-104 NA 51 2.82 1.34J 0.78J 0.72J 1.97U 15 3.14 0.66J 1.84U 2.11 1.97U


104-108 NA 24.3 1.17J 1.18J 1.92U 1.82U 1.92U 13 1.56J 1.92U 1.79U 1.69J 1.92U


108-112 NA 8.7 1.18J 1.76U 1.98U 1.88U 1.98U 6.52 1.08J 1.98U 1.84U 0.87J 1.98U


112-116 NA 2.51 1.83U 1.63U 1.83U 1.74U 1.83U 0.66J 0.62J 1.83U 1.70U 1.72U 1.83U


116-120 NA 2.69 1.73U 1.54U 1.73U 1.65U 1.73U 1.58U 1.73U 1.73U 1.61U 1.63U 1.73U


128-132 NA 1.86J 1.91U 1.70U 1.91U 1.81U 1.91U 1.74U 1.91U 1.91U 1.78U 1.80U 1.91U


FRB NA 1.83U 1.83U 1.63U 1.83U 1.74U 1.83U 1.67U 1.83U 1.83U 1.70U 1.72U 1.83U
U: Analyte not detected.


J: Estimated concentration.


D: Dilution 


BD: Blind Duplicate


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter     ng/L: Nanograms per liter
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Table A-6


TCRA PFAS Plume Characterization Report 


Current Firehouse Phase 2 Geoprobe PFC-GP-38


Installed: November 8-9, 2018


Brookhaven National Laboratory
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48-52 NA 6,780D 187 59.2 50.3 140D 60.3 2,550D 207D 10.4JD 4.31 163 122 2.5


52-56 NA 12,200D 240D 83.2 63.2D 259D 77 3,100D 211D 12.2JD 3.18 157D 152 3.91


56-60 NA 36.7 2.19 2.04 9.46UD 0.87J 0.91J 11.3 4.26 1.89U 1.76U 1.35J 5.12 1.82U


60-64 NA 22.4 2.45 1.85 9.46UD 1.80U 0.67J 13.4 4.09 0.87J 1.76U 1.88 1.39J 1.82U


64-68 NA 32.2 2.83 1.7J 0.96J 1.82U 0.92J 17.4 6.11 1.24J 1.78U 2.09 1.7J 1.84U


68-72 NA 40.2 2.22 1.01J 1.85U 1.75U 0.89J 10.9 6.37 0.92J 1.72U 1.23J 1.74J 1.77U


72-76 NA 41.5 2.1 0.94J 1.89U 1.80U 0.74J 10.8 5.45 0.97J 1.76U 1.34J 1.5J 1.82U


76-80 NA 24.6 1.68J 0.9J 1.83U 1.74U 1.83U 8 3.84 0.66J 1.70U 0.89J 0.92J 1.76U


80-84 NA 33.2 2.18 1.43J 0.95J 1.85U 1.95U 11.8 3.74 1.18J 1.81U 1.27J 1.15J 1.87U


84-88 NA 33.3 1.7J 1.23J 0.73J 1.79U 1.89U 11.7 3.73 0.72J 1.75U 1.29J 0.9J 1.81U


88-92 NA 39.6 1.6J 1.09J 1.83U 1.74U 0.61J 10.5 4.77 1.83U 1.70U 1.07J 1.13J 1.76U


92-96 NA 36.2 1.35J 1.2J 0.72J 1.82U 1.92U 11.3 4.87 1.92U 1.79U 1.33J 1.17J 1.84U


96-100 NA 54.6 2.49 1.93 1.51J 0.82J 0.86J 22.3 6.84 1.28J 1.79U 2.64 1.78J 1.85U


100-104 NA 65.9 1.85J 2.25 0.96J 1.04J 1.86U 26.8 5.58 1.86U 1.73U 3.26 1.27J 1.79U


104-108 NA 58.2 2.07 1.52J 0.78J 0.8J 0.66J 17.7 6.06 0.69J 1.70U 2.23 1.52J 1.76U


108-112 NA 53.9 2.1 1.45J 0.78J 0.64J 1.80U 17.2 5.67 0.72J 1.67U 2 1.44J 1.73U


112-116 NA 31.5 1.45J 1.17J 0.63J 1.76U 1.85U 13 3.73 1.85U 1.72U 1.71J 0.9J 1.78U


116-120 NA 51.7 1.82J 1.55J 0.98J 0.79J 1.88U 15.5 3.72 0.69J 1.75U 1.86 1.16J 1.80U


128-132 NA 35.3 1.67 1.76J 1.87U 0.62J 1.87U 15.8 3.47 0.75J 1.74U 1.97 0.74J 1.79U


FRB NA 1.83U 1.83U 1.63U 1.83U 1.74U 1.83U 1.66U 1.83U 1.83U 1.70U 1.72U 1.83U 1.75U


U: Analyte not detected.


J: Estimated concentration.


D: Dilution 


BD: Blind Duplicate


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter.      ng/L: Nanograms per liter.
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Table A-7


TCRA PFAS Plume Characterization Report 


Current Firehouse Phase 2 Geoprobe PFC-GP-39


Installed: November 26-27, 2018


Brookhaven National Laboratory
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48-52 NA 287D 12.7 1.53J 5.04 2.37 15.5 60.3 14 5.77 1.57J 3.16 15.8


52-56 NA 46.9 5.01 0.96J 5.25 1.83U 10 17.6 10 1.95 1.79U 0.86J 10


56-60 NA 134 11 7.89 8.66 1.27J 4.92 82 12.1 1.22J 1.82U 8.75 8.45


64-68 NA 9.59 1.5J 0.87J 8.72UD 1.66U 1.74U 4.97 1.51J 1.74U 1.62U 0.63J 1.74U


68-72 NA 43.1 2.54 2.03 1.34J 0.64J 0.93J 17 4.5 1.06J 1.62U 2.11 1.16J


72-76 NA 58.6 2.49 2.08 1.27J 0.8J 1.44J 23.2 7.12 1.72J 1.76U 3.15 2.61


76-80 NA 71.1R* 2.13 2 1.64J 0.97J 1.17J 24.6 6.42 2.16 1.77U 3.13 2.3


" " BD NA 91.1R* 2.5 2.8 1.9J 1.3J 1.6J 28.1 7.9 2.2 U 3.6 2.9


80-84 NA 79.2 1.89J 2.03 2 1.02J 0.92J 27 6.9 1.83J 1.79U 3.14 2.46


84-88 NA 99.5 1.79J 2.33 2.43 1.15J 1.26J 27.1 8.04 0.96J 1.80U 3.6 2.96


88-92 NA 86.4 1.56J 2.12 1.6J 1.11J 0.91J 25.2 6.85 0.67J 1.74U 3.65 2.46


92-96 NA 102 2.55 2.76 1.18J 1.38J 1.64J 31.9 10.5 0.93J 1.77U 4.1 3.17


96-100 NA 95.3 5.74 3.14 1.39J 1.5J 2.88 30.6 14.5 1.6J 1.67U 4.2 4.7


100-104 NA 67.6 6.44 3 1.6J 1.24J 2.4 30.1 12.2 1.65J 1.79U 4.7 3.93


104-108 NA 33.9 2.49 2.29 9.24U 0.82J 0.76J 23.3 5.06 1.11J 1.72U 3.31 1.02J


108-112 NA 19.3 1.01J 1.58J 1.85U 1.76U 1.85U 13.5 2.77 1.85U 1.72U 2.03 1.85U


112-116 NA 2.72 1.82U 1.62U 1.82U 1.73U 1.82U 1.14J 1.1J 1.82U 1.69U 1.71U 1.82U


116-120 NA 1.84U 1.84U 1.64U 1.84U 1.75U 1.84U 1.67U 1.84U 1.84U 1.71U 1.73U 1.84U


128-132 NA 0.84J 1.86U 1.65U 1.86U 1.76U 1.86U 0.93J 1.86U 1.86U 1.73U 1.75U 1.86U


FRB NA 1.83U 1.83U 1.63U 1.83U 1.74U 1.83U 1.66U 1.83U 1.83U 1.70U 1.72U 1.83U


U: Analyte not detected.


J: Estimated concentration.


D: Dilution 


R*: Results may be unreliable due to Relative Percent Difference >20%


BD: Blind Duplicate


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter.     ng/L: Nanograms per liter.
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Table A-8


TCRA PFAS Plume Characterization Report 


Current Firehouse Phase 5 Geoprobe PFC-GP-55


Installed: August 12, 2020


Brookhaven National Laboratory
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46-50 0.19U 1.81J 5.59 1.77U 5.88JD 1.89U 1.0J 1.94 2.95 1.53J 1.85U 1.87U 1.35J


50-54 0.2U 2.25 3.75 1.72U 3.87UD 1.84U 0.940J 0.931J 1.79J 0.783J 1.80U 1.82U 1.94U


58-62 0.2U 12.4 1.68J 1.67U 0.963J 1.78U 1.88U 3.82 2.26 1.88U 1.74U 1.76U 0.802J


70-74 0.21U 15.8 1.54J 1.05J 1.17J 1.79U 1.88U 4.48 1.79J 1.88U 1.75U 1.77U 1.88U


82-86 0.2U 20.7 0.867J 0.724J 0.808J 1.68U 1.77U 4.18 2 1.77U 1.65U 1.66U 1.77U


94-98 0.21U 12.4 0.775J 1.06J 1.84U 1.75U 1.84U 6.64 3.48 1.84U 1.72U 0.736J 0.878J


106-110 0.2U 5.95 0.731J 1.77U 1.99U 1.89U 1.99U 2.25 2.55 1.99U 1.85U 1.87U 1.99U


118-122 0.2U 3.65 1.93U 1.72U 1.93U 1.84U 1.93U 1.76U 1.34J 10.93U 1.80U 1.82U 1.93U


130-134 0.21U 2.32 1.54J 1.67U 1.88U 1.79U 1.88U 1.71U 0.82J 1.88U 1.75U 1.77U 1.88U


FRB NA 1.82U 1.82U 1.62U 1.82U 1.73U 1.82U 1.65U 1.82U 1.82U 1.69U 1.71U 1.82U


U: Analyte not detected.


J: Estimated concentration.


D: Dilution 


BD: Blind Duplicate


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table A-9


TCRA PFAS Plume Characterization Report


Current Firehouse Phase 5 Geoprobe PFC-GP-56


August 10-11, 2020


Brookhaven National Laboratory
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50-54 NA 43.4 51.2 33.4 36.1 1.21J 17.1 121 73.4 11.7 0.767J 30.8 50.8 0.641J 5.57


58-62 NA 92.7 20.2 34.2 16.2 3.08 31.1 333 D 75.6 1.23J 1.69U 72.5 50.6 1.82U 1.82U


70-74 NA 140 15 29.9 17.6 1.72 31.2 145 74.6 2.96 1.68U 56 54.8 1.81U 1.81U


" " BD NA 119 14.3 28.9 15.1 1.66J 29.2 140 71.8 2.18 1.71U 51.2 50.7 1.83U 1.83U


82-86 NA 13.3 2.13 0.653J 0.921J 1.81U 1.55J 2.87 5.02 1.10J 1.77U 1.79U 2.65 1.91U 1.91U


94-98 NA 16.6 2.93 1.72U 1.93U 1.83U 1.18J 4.34 4.53 1.42J 1.79U 1.81U 2.05 1.93U 1.93U


106-110 NA 18.5 3.24 0.853J 1.32J 1.76U 1.49J 4 8.41 2.38 1.72U 1.74U 3.2 1.85U 1.85U


118-122 NA 3.44 1.82U 1.62U 1.82U 1.73U 1.82U 0.993J 1.02J 1.82U 1.69U 1.71U 1.82U 1.82U 1.82U


130-134 NA 1.42J 1.78U 1.59U 1.78U 1.69U 1.78U 1.62U 0.898J 1.78U 1.66U 1.68U 1.78U 1.78U 1.78U


FRB NA 1.74U 1.74U 1.55U 1.74U 1.65U 1.74U 1.58U 1.74U 1.74U 1.61U 1.63U 1.74U 1.74U 1.74U


U: Analyte not detected.


J: Estimated concentration.


D: Dilution 


BD: Blind Duplicate


FRB: Field reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table A-10


TCRA PFAS Plume Characterization Report


Current Firehouse Phase 5 Geoprobe PFC-GP-57


Installed: July 27-28, 2020


Brookhaven National Laboratory
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50-54 NA 11.5 2.07 1.23J 0.815J 1.67U 1.75U 3.45 1.27J 0.620J 1.63U 1.65U 0.885J


60-64 NA 5.64 0.648J 0.585J 1.77U 1.68U 1.77U 0.887J 1.77U 1.77U 1.65U 1.67U 1.77U


70-74 NA 1.76U 1.76U 1.56U 8.79UD 1.67U 1.376U 1.60U 1.76U 1.76U 1.63U 1.65U 1.76U


80-84 NA 1.75U 1.75U 1.56U 1.75U 1.67U 1.75U 1.60U 1.75U 1.75U 1.63U 1.65U 1.75U


90-94 NA 1.75U 1.75U 1.56U 1.75U 1.66U 1.75U 1.59U 1.75U 1.75U 1.63U 1.65U 1.75U


" " BD NA 1.79U 1.79U 1.59U 1.79U 1.70U 1.79U 1.63U 1.79U 1.79U 1.66U 1.68U 1.79U


100-104 NA 1.74U 1.74U 1.55U 1.74U 1.66U 1.74U 1.59U 1.74U 1.74U 1.62U 1.64U 1.74U


110-114 NA 1.72U 1.72U 1.53U 1.72U 1.63U 1.72U 1.53U 1.72U 1.72U 1.60U 1.62U 1.72U


120-124 NA 1.77U 1.77U 1.57U 1.77U 1.68U 1.77U 1.61U 1.77U 1.77U 1.64U 1.66U 1.77U


130-134 NA 1.73J 1.21J 1.54U 1.73U 1.64U 1.73U 1.57U 1.73U 1.73U 1.60U 1.62U 1.73U


FRB NA 1.82U 1.82U 1.62U 1.82U 1.73U 1.82U 1.66U 1.82U 1.82U 1.69U 1.71U 1.82U


U: Analyte not detected.


J: Estimated concentration.


D: Dilution 


BD: Blind Duplicate


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table A-11


TCRA PFAS Plume Characterization Report


Current Firehouse Phase 5 Geoprobe PFC-GP-58


Installed: July 27-28, 2020


Brookhaven National Laboratory
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50-54 0.19U 452 26.1 2.39 3.48 12.8 5.06 161 11.6 42.6 1.67U 4.27 4.69 1.80U 1.80U


60-64 0.19U 700 14.1 2.15 2.81 8.78 3.03 95.3 9.74 26.2 1.64U 3.12 2.95 0.6J 4.2


70-74 0.2U 7.05 1.2J 1.58U 1.78U 1.69U 1.78U 2.26 1.45J 0.811J 1.65U 1.67U 1.78U 1.78U 1.78U


80-84 0.19U 7.25 0.635J 1.57U 1.76U 1.67U 1.76U 1.73 0.866J 2.53 1.67U 1.66U 1.76U 1.76U 1.76U


90-94 0.19U 1.81 1.75U 1.56U 1.75U 1.66U 1.75U 1.59U 1.75U 0.792J 1.63U 1.64U 1.75U 1.75U 1.75U


" " BD 0.19U NA NA NA NA NA NA NA NA NA NA NA NA NA NA


100-104 0.19U 8.88 1.76U 1.57U 1.76U 1.67U 1.76U 1.58J 1.76U 1.35J 1.64U 1.66U 1.76U 1.76U 1.76U


110-114 0.2U 214DJ* 1.88 1.57U 1.77U 1.57U 0.613J 29.6J* 2.46 1.24J 1.64U 0.679J 0.77J 1.77U 1.77U


120-124 0.2U 5.92 1.82U 1.62U 1.82U 1.72U 1.82U 1.25J 1.82U 1.13J 1.69U 1.71U 1.82U 1.82U 1.82U


130-134 0.12U* 13.8 0.751J 1.60U 1.80U 1.71U 1.80U 4.24 1.20J 0.914J 1.67U 1.69U 1.80U 1.80U 1.80U


FRB NA 1.72U 1.72U 1.53U 1.72U 1.63U 1.72U 1.56U 1.72U 1.72U 1.60U 1.61U 1.72U 1.72U 1.72U


U: Analyte not detected.


J: Estimated concentration.


*: Qualified based on Data Usability Summary Report


D: Dilution 


BD: Blind Duplicate


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table A-12


TCRA PFAS Plume Characterization Report


Current Firehouse Phase 5 Geoprobe PFC-GP-59


Installed: July 23-24, 2020


Brookhaven National Laboratory
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50-54 NA 342D 19.6 9.8 9.31UD 7.15 4.78 201D 14.9 276D 1.73U 12.2 5.51 1.86U 1.86U


60-64 NA 423D 21.4 15.7 8.99UD 7.65 4.53 156D 11.6 360D 1.67U 9.64 4.73 1.80U 1.80U


" " BD NA 419D 18.7 16.5 3.75JD 7.56 4.62 156D 10.6 357D 1.64U 10.4 4.68 1.77U 1.77U


70-74 NA 391D 22 20 4.26JD 8.31 6.46 165D 14.9 356D 1.69U 10.7 6.22 1.22J 1.81U


80-84 NA 647D 9.51 2.83 8.95UD 7.5 1.78J 118 8.16 167D 1.67U 5.97 1.82 10.7 1.07J


90-94 NA 503D 7.74 2.23 8.98UD 7.17 1.65J 95.8 7.24 140D 1.67U 4.59 2.19 14.9 1.28J


100-104 NA 132D 3.6 0.958J 1.79U 3.73 1.79U 34.7 3.54 47.1 1.66U 1.56U 0.829J 8.81 0.611J


110-114 NA 42.7 2.13 1.62U 1.82U 1.29J 1.82U 20.8 1.89 15.9 1.69U 1.02J 1.82U 1.82U 1.82U


120-124 NA 710D 18.9 4.4 5.92JD 15.9 4.93 276D 16.6 296D 1.67U 10.8 4.43 1.80U 1.15J


130-134 NA 13.3 0.992J 1.58U 1.78U 1.69U 1.78U 5.24 0.801J 60.5 1.66U 1.67U 1.78U 1.78U 1.78U


FRB NA 1.80U 1.80U 1.60U 1.80U 1.71U 1.80U 1.63U 1.80U 1.80U 1.67U 1.69U 1.80U 1.80U 1.80U


U: Analyte not detected.


J: Estimated concentration.


D: Dilution 


BD: Blind Duplicate


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table A-13


TCRA PFAS Plume Characterization Report


Current Firehouse Phase 5 Geoprobe PFC-GP-60


Installed: July 21-22, 2020


Brookhaven National Laboratory
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50-54 0.2U 9.44 12.9 1.42J 1.88 6.66 1.87 14 2.9 1.80U 1.67U 1.11J 1.72U


60-64 0.2U 126 9.9 5.46 4.21 2.3 5.47 100 10.1 1.42J 1.64U 9.19 5.65


70-74 0.2U 56.2 8.55 5.64 4.04 2.42 5.19 93 12.5 1.92 1.65U 7.87 7.01


80-84 0.2U 80.8 4.1 3.26 1.81 1.32J 1.85 43.8 9.75 1.88 1.67U 4.9 3.54


90-94 0.2U 86.7 4.88 3.83 2.04 1.63J 1.89 47.8 8.49 1.89 1.69U 5.85 2.92


100-104 0.2U 45.9D 4.21JD 7.99UD 8.98UD 8.53UD 8.98UD 16.8D 4.08JD 8.98UD 8.35UD 8.44UD 8.98UD


110-114 0.2U 46 4.23 2.5 1.43J 0.798J 0.678J 24.0 4.25 1.63J 1.65U 3.34 1.05J


120-124 0.2U 29 2.32 2.42 1.99J 0.736J 1.80U 24.5 2.64 1.80U 1.67U 2.86 0.605J


130-134 0.2U 2.22 1.75U 1.55U 1.75U 1.66U 1.75U 1.93 1.75U 1.75U 1.62U 1.64U 1.75U


FRB NA 1.83U 1.83U 1.62U 1.83U 1.73U 1.83U 1.66U 1.83U 1.83U 1.70U 1.72U 1.83U


U: Analyte not detected.


J: Estimated concentration.


D: Dilution 


BD: Blind Duplicate


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table A-14


TCRA PFAS Plume Characterization Report


Current Firehouse Phase 5 Geoprobe PFC-GP-61


Installed: July 17-20, 2020


Brookhaven National Laboratory
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50-54 NA 851DJ* 602D 112 46 36.5 56.1 3,040D 458D 1.94 2.21 163DJ* 155


60-64 NA 3,360DJ* 245D 46.6 19 67.9 22.1 1,060D 165 35.5UD 70.1 69.4J* 63.3


70-74 NA 1,930DJ* 138D 30.7 10.5 30.3 13.9 826D 96.8 1.97 19.2 48J* 34.8


80-84 NA 1,450DJ* 162D 14.5 6.08 18.2 7.11 648D 53.9 1.87 15.8 25.6J* 17.7


" "BD NA 1,720DJ* 166D 15.1 6.3 18.7 7.69 659D 64.2 1.75J 18.6 27.6J* 18.4


90-94 NA 709DJ* 83D 6.87 2.83 8.94 4.08 313D 34.2 1.13J 4.64 13.3J* 8.5


100-104 NA 2,640DJ* 316D 21.7 8.47 30.7 12.2 1,100D 107 2.73 3.55 44.9J* 26.7


110-114 NA 3,030DJ* 358D 31.8 12.3 48.2 15.2 1,460D 134 35.3UD 1.64U 64.4J* 39.6


120-124 NA 1,280DJ* 141D 18.7 7.28 22.4 8.61 546D 79.3 2.01 2.29 31.7J* 23.3


130-134 NA 1,600DJ* 189D 17.8 7.15 23.7 8.71 763D 78.1 2.12 2.21 36.7J* 23.8


FRB NA 1.79U 1.79U 1.60U 1.79U 1.70U 1.79U 1.63U 1.79U 1.79U 1.67U 1.69U 1.79U


U: Analyte not detected.


J: Estimated concentration.


J*: Qualified based on Data Usability Summary Report.


D: Dilution 


BD: Blind Duplicate


FRB: Field Reagent Balnk


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table A-15


TCRA PFAS Plume Characterization Report


Current Firehouse Phase 5 Geoprobe PFC-GP-62


Installed: July 15-16, 2020


Brookhaven National Laboratory
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50-54 0.2U 2,000DJ* 51.9 32.9 88.2UD 83.8UD 43.7 574D 123 88.2UD 0.937J 68.3 99.4 0.867J 168UD 2.59J


60-64 0.2U 3,720DJ* 66.6 41.7 92.3UDJ* 38.2JD 56 694D 139 92.3UD 1.76JR* 70.9 123 1.62J 175UD 3.7


70-74 0.2U 1,870DJ* 38 15 90.8UDJ* 86.2UD 10.3 412D 32.4 90.8UD 1.84 29.4 20 1.82UJ* 172UD 5.06


80-84 0.2U 2,310DJ* 59.2 32.1 88.7UDJ* 43.1JD 21.6 746D 60.4 88.7UD 0.703J 60.7 40.5 1.77U 4.49 4.08


" " BD 0.2U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA


90-94 0.2U 5,130DJ* 59.8 23.4J* 89.6UDJ* 56JD 21.2 721D 63.9 89.6UD 0.659J 52.6 40.4 1.63J 5.43 9.67


100-104 0.2U 6,100DJ* 65.1 23.3 88.7UDJ* 63.6JD 33JD 828D 59.9J* 88.7UDJ* 0.924J 57.2 47.2 1.75J 169UD 12.5


110-114 0.2U 4,950DJ* 70.5 29 90.9UD 58.9JD 22.1 949D 60.5 90.9UD 1.69U 66.1 51.7 0.831J 6.52 8.31


120-124 0.2U 1,110DJ* 16.9 6.88 4.18J* 16.9 4.68 204D 17.1 2.25 1.66U 15.5 11.2 1.79U 170UDJ* 3.44U


130-134 0.2U 63.8R* 3.29 2.12 1.22J 1.28J 0.819J 21.2 4.91 0.982J 1.72U 2.78 1.54J 1.85U 17.6UDJ* 3.56U


FRB NA 1.82U 1.82U 1.62U 1.82U 1.73U 1.82U 1.66U 1.82U 1.82U 1.69U 1.71U 1.82U 1.82U 3.46U 3.50U


U: Analyte not detected.


J: Estimated concentration.


J*: Qualified based on Data Usability Summary Report


R*: Qualified as unreliable/unusable based on Data Usability Summary Report


D: Dilution 


BD: Blind Duplicate


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table A-16


TCRA PFAS Plume Characterization Report


Current Firehouse Phase 5 Geoprobe PFC-GP-63


Installed: July 13-14, 2020


Brookhaven National Laboratory
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50-54 NA 25.6 6.92 26.3 16.1D 1.73U 5.76 49 16.9 0.633J 1.70U 17.3 11.9


60-64 NA 57.6 6.35 6.09 8.1JD 1.72U 5.59 40 13.6 0.875J 1.68U 5.09 12.7


70-74 NA 27.8 1.97 1.71 1.6J 1.78U 1.21J 13.9 4.05 1.88U 1.74U 1.89 1.94


" " BD NA 22.8 1.45J 1.76 1.6J 1.74U 0.878J 10.5 3.42 0.631J 1.70U 1.35J 1.83


80-84 NA 12.5 1.22J 1.57U 1.77U 1.68U 1.77U 3.87 2.28 1.77U 1.64U 1.66U 0.792J


90-94 NA 6.14 0.714J 1.57U 1.77U 1.68U 1.77U 2.02 1.94 1.77U 1.64U 1.66U 1.77U


100-104 NA 12.9 1.88 0.778J 0.923J 1.71U 0.797J 5.6 4.19 0.637J 1.67U 0.619J 1.30J


110-114 NA 20.2 2.1 1.45J 0.957J 1.67U 0.747J 8.97 4.33 0.722J 1.63U 1.03J 1.65J


120-124 NA 24.3 2.77 1.7 2.25 1.74U 0.925J 11.2 8.08 1.06J 1.70U 1.17J 1.66J


130-134 NA 15.6 1.97 0.969J 1.46J 1.71U 0.930J 7.15 4.91 0.652J 1.68U 0.931J 1.46J


FRB NA 1.86U 1.86U 1.65U 1.86U 1.76U 1.86U 1.69U 1.86U 1.86U 1.73U 1.74U 1.86U


U: Analyte not detected.


J: Estimated concentration.


D: Dilution 


BD: Blind Duplicate


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table A-17


TCRA PFAS Plume Characterization Report


Current Firehouse Phase 5 Geoprobe PFC-GP-64


Installed: August 7-10, 2020


Brookhaven National Laboratory
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60-64 NA 4.9 1.87U 1.67U 9.36UD 1.78U 1.87U 0.716J 1.87U 1.87U 1.74U 1.76U 1.87U


70-74 NA 175D 6.75 2.56 3.91JD 1.46J 2.73 39.3 11.2 6.93 1.65U 2.24 5.35


80-84 NA 40.9 1.76U 0.733J 1.76U 1.67U 1.76U 5.05 1.62J 1.76U 1.63U 1.65U 0.837J


90-94 NA 38 1.75U 1.56U 1.75U 1.66U 1.75U 2.88 1.73J 1.75U 1.63U 1.65U 0.817J


100-104 NA 14.3 0.785J 1.57U 1.77U 1.68U 1.77U 1.58J 1.47J 1.77U 1.64U 1.66U 0.643J


110-114 NA 13.7 0.666J 1.61U 1.81U 1.72U 1.81U 3 1.53J 1.81U 1.68U 1.70U 0.686J


120-124 NA 137 1.32J 1.64U 1.84U 1.75U 0.785J 10.1 1.84U 1.84U 1.71U 1.73U 1.84U


130-134 NA 80.7 1.94 2.92 9.2UD 0.689J 0.952J 24.4 4.52 1.84U 1.71U 3.1 1.35J


FRB NA 1.81U 1.81U 1.61U 1.81U 1.72U 1.81U 1.65U 1.81U 1.81U 1.68U 1.70U 1.81U


U: Analyte not detected.


J: Estimated concentration.


D: Dilution 


BD: Blind Duplicate


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table A-18


TCRA PFAS Plume Characterization Report


Current Firehouse Phase 5 Geoprobe PFC-GP-65


Installed: August 6-7, 2020


Brookhaven National Laboratory
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70-74 0.2U 31.4 1.44J 1.56U 1.75U 1.66U 0.80J 6.57 3.74 2.2 1.63U 1.64U 1.11J


" " BD NA 32.5 1.56J 1.61U 1.81U 1.72U 0.872J 6.64 4.18 2.67 1.68U 1.71U 0.955J


80-84 0.2U 44.6 0.724J 1.58U 1.77U 1.68U 1.77U 13.7 1.72J 1.77U 1.65U 0.685J 1.77U


90-94 0.2U 6.75 1.74U 1.55U 1.74U 1.66U 1.74U 2.71 1.20J 1.74U 1.62U 1.64U 1.74U


100-104 0.2U 6.22 1.77U 1.58U 1.77U 1.68U 1.77U 1.23J 1.77U 1.77U 1.65U 1.67U 1.77U


110-114 0.36 19.8 1.25J 1.65U 1.75U 1.66U 1.75U 4 1.62J 1.05J 1.63U 1.65U 0.787J


120-124 0.2 37.5 1.62J 1.59U 1.19J 1.70U 0.955J 2.7 3.54 2.29 1.66U 1.68U 1.61J


130-134 0.2 109 3.45 2.4 2.07 1.41J 1.52J 38.3 10.1 1.81U 1.68U 3.27 2.02


FRB NA 1.79U 1.79U 1.59U 1.79U 1.70U 1.79U 1.63U 1.79U 1.79U 1.66U 1.68U 1.79U


U: Analyte not detected.


J: Estimated concentration.


D: Dilution 


BD: Blind Duplicate


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table A-19


TCRA PFAS Plume Characterization Report


Current Firehouse Phase 5 Geoprobe PFC-GP-66


Installed: July 31-August 3, 2020


Brookhaven National Laboratory
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55-59 NA 101 1.08J 0.836J 8.96UDJ* 1.70U 1.79U 6.1 1.31J 11.1 1.67U 1.68U 0.595J 1.79U


60-64 NA 30.3 1.32J 0.812J 8.77UDJ* 1.67U 1.75U 10.5 2.99 12.1 1.63U 0.956J 1.13J 1.75U


70-74 NA 155 4.54 1.89 8.84UDJ* 1.48J 1.39J 25.2 9.15 48.5 1.65U 2.35 2.74 0.603J


80-84 NA 138 4.84 3.71 8.67UDJ* 2.86 1.2J 72 5.83 35.3 1.61U 5.79 2.05 2.2


90-94 NA 79.1 2.65 2.01 8.65UDJ* 0.898J 1.73U 20.8 4.26 57.3 1.61U 2.13 1.69J 1.62J


100-104 NA 44 1.67J 1.31J 8.79UDJ* 1.67U 1.76U 14.1 2.77 32.1 1.64U 1.59J 0.873J 1.76U


110-114 NA 44.9 1.26J 2.28 1.05J 1.22J 1.79U 24.4 2.47 5.23 1.66U 2.36 0.630J 1.79U


120-124 NA 43.8 2.07 2.38 1.11J 0.963J 1.78U 23.7 4.47 13.8 1.65U 3.19 1.24J 1.78U


130-134 NA 8.83 0.914J 0.820J 1.78U 1.69U 1.78U 6.69 2.02 2.06 1.66U 0.975J 0.791J 1.78U


FRB NA 1.74U 1.74U 1.55U 1.74U 1.65U 1.74U 1.58U 1.74U 1.74U 1.62U 1.63U 1.74U 1.74U


U: Analyte not detected.


J: Estimated concentration.


J*: Qualified based on Data Usability Summary Report.


D: Dilution 


BD: Blind Duplicate


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table A-20


TCRA PFAS Plume Characterization Report


Current Firehouse Phase 5 Geoprobe PFC-GP-67


Installed: August 5-6, 2020


Brookhaven National Laboratory
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60-64 0.2U 102J* 7.49 3.33 9.01UDJ* 2.04 4.65 56 8.58 2.61 1.68U 5.06 4.72


70-74 0.1J 107 6.73 4.99 3 2.11 4.35 57.6 10.3 1.79 2.62 7.75 5.46


80-84 0.1J 103J* 9.378 7.92 4.68JD 2.54 6.86 90.7 18.6 1.79J 1.73U 11.6 9.38


90-94 0.2U 64.5 6.6 4.58 3.89 1.47J 4.05 59.4 10.6 0.969J 1.67U 6.74 6.77


100-104 0.2U 41.8J* 4.46 3.71 2.86 0.947J 2.77 41.8 10.1 1.15J 1.66UJ* 6.19 5.91


" " BD 0.2U NA NA NA NA NA NA NA NA NA NA NA NA


110-114 0.2U 23.9J* 2.58 1.42J 9.03UDJ* 1.72U 1.04J 16 4.69 1.64J 1.68U 2.18 1.85


120-124 0.2U 45.1 3.34 3.37 1.88 1.11J 1.19J 36.6 7.8 0.975J 1.62U 5.41 3.75


130-134 0.2U 56.4 4.91 4.56 2.7 1.41J 2.32 61.2 11.1 0.987J 1.65U 8.04 6.08


140-144 0.2U 215DJ* 8.48 10.5 3.82J* 3.61 4.67 116 24.9 1.75U 1.63U 16.5 12.9


FRB NA 1.73U 1.73U 1.54U 1.73U 1.64U 1.73U 1.57U 1.73U 1.73U 1.61U 1.62U 1.73U


U: Analyte not detected.


J: Estimated concentration.


J*: Qualified based on Data Usability Summary Report.


D: Dilution 


BD: Blind Duplicate


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table A-21


TCRA PFAS Plume Characterization Report


Current Firehouse Phase 5 Geoprobe PFC-GP-68


Installed: July 30-31, 2020


Brookhaven National Laboratory
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60-64 NA 260D 10.8 11.6 6.99JD 3.97 5.48 140 28 1.75J 1.67U 14.4 20.2


68-72 NA 271DJ* 6.97 8.12 3.73 3.79 4.68 104 22.2 1.41J 3.1 11.1 11


76-80 NA 29.8 1.12J 0.83J 0.811J 1.68U 0.894J 11.1 4.13 1.77U 0.738J 1.42J 1.91


84-88 NA 418D 14.2 13.2 5.49 5.65 6.04 164 38.4 1.49J 3.2 16 17.4


92-96 NA 647D 20.1 18.6 7.92JD 8.15 7.87 266D 57.3 1.33J 2.87 24.4 25.8


" " BD NA 598D 17.4 18.9 7.34 7.85 7.12 239D 57.8 1.62J 3.12 21.9 26.8


100-104 NA 1,080D 31.7 34.2 12.3JD 12.8 14.3 386D 95.8 2.48 7.56 45.7 50.5


108-112 NA 1,090D 47.1 34.8 11JD 13.8 13.2 374D 101 2.18 7.76 44.9 42.3


116-120 NA 1,320D 61.2 39.3 12.3JD 23.1 15.4 528D 148 2.94 5.7 61 46.6


124-128 NA 1,160D 76.3 58 15.8JD 25.7 23.4 630D 162 2.03 4.49 73.9 64.6


132-136 NA 1,060D 61.4 52.1 13.5JD 19.2 18.9 662D 127 1.3J 4.77 73.1 54.6


140-144 NA 932D 33.1 45 17 11.8 19 514D 115 1.78J 1.67U 57.1 61.1


FRB NA 1.73U 1.73U 1.54U 1.73U 1.64U 1.73U 1.57U 1.73U 1.73U 1.61U 1.63U 1.73U
U: Analyte not detected.


J: Estimated concentration.


J*: Qualified based on Data Usability Summary Report.


D: Dilution 


BD: Blind Duplicate


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table A-21.1


TCRA PFAS Plume Characterization Report


Current Firehouse Phase 5 Geoprobe PFC-GP-68 Reinstalled As PFC-VP-01-2020


September 11-14, 2020


Brookhaven National Laboratory
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95-100 NA 740D 33.2 26 11.7 12.2 13 370D 73.5 2.3 3.33 37.4 37.4D


105-110 NA 489D 18.2 18.8 7.53 5.81 8.19 209D 49.4 2.3 3.99 23 22.8D


115-120 NA 750D 34.3 26.1 11.7 12.7 13.3 396D 94.5 2.53 4.37 47.6 40.4


125-130 NA 1,240D 55.2 40.4 15.3 19.4 18.8 515D 126 3.22 2.41 64.6 53.7


135-140 NA 1,560D 62.4 56.1 19.3 25.9 23.4 685D 150D 2.8 1.60U 66.5 64.2


145-150 NA 128D 6.4 11 4.76 2.03 4.05 108D 21.7 1.71U 1.59U 16.1 13.4


155-160 NA 43.6 0.88J 2.13 1.04J 1.27J 0.64J 16.3 3.06 1.72U 1.60U 2.58 1.11J


165-170 NA 3.16 1.70U 1.1J 0.74J 1.62U 1.70U 5.2 0.64J 1.70U 1.59U 0.91J 1.70U


" " BD NA 2.51 1.71U 1.1J 0.86J 1.63U 1.71U 5.5 0.57J 1.71U 1.59U 1.05J 1.71U


175-180 NA 1.24 1.70U 1.51U 8.5UD 1.61U 1.70U 1.6 1.70U 1.70U 1.58U 1.60U 8.5UD


185-190 NA 0.86J 1.73U 1.54U 1.73U 1.64U 1.73U 1.57U 1.73U 1.73U 1.61U 1.62U 1.73U


195-200 NA 5.54 1.80U 1.61U 9.02UD 1.71U 1.80U 2.47 0.9J 1.80U 1.68U 1.70U 1.80U


205-210 NA 1.36J 1.71U 1.53U 1.71U 1.63U 1.71U 0.73J 1.71U 1.71U 1.59U 1.61U 1.71U


215-220 NA 1.79U 1.79U 1.59U 1.70U 1.70U 1.79U 1.63U 1.79U 1.79U 1.66U 1.68U 1.79U


FRB NA 1.70U 1.70U 1.51U 1.70U 1.61U 1.70U 1.55U 1.70U 1.70U 1.58U 1.60U 1.70U


EB-1 NA 3.33 1.74U 1.55U 1.74U 1.65U 1.74U 1.58U 1.74U 1.74U 1.62U 1.63U 1.74U


EB-2 NA 1.78U 1.78U 1.59U 1.78U 1.70U 1.78U 1.62U 1.78U 1.78U 1.66U 1.68U 1.78U
U: Analyte not detected.


J: Estimated concentration.


D: Dilution 


BD: Blind Duplicate


FRB: Field Reagent Blank


EB: Equipment Blank (EB-1 = Electric submersible pump and wiring; EB-2 = Staniless steel screen)


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter


Table A21.1 Phase 5 PFC-GP-68 Redrill PFC-VP-01-2020 040621
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Table A-22


TCRA PFAS Plume Characterization Report


Current Firehouse Phase 5 Geoprobe PFC-GP-69


Installed: August 3-5, 2020


Brookhaven National Laboratory
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60-64 0.2U 11 1.73U 1.74 1.73U 1.64U 1.73U 20.7 1.64J 1.73U 1.61U 1.85 1.31J


70-74 0.2U 329D 8.6 11.1 4.11 4.6 4.82 155 17.6 0.978J 1.61U 17.5 9.69


80-84 0.2U 227D 10.6 17.9 5.26 2.92 5.88 138 21.8 1.12J 1.66U 21 14


90-94 0.2U 245DR* 9.59 12.7 4.52 4.32 4.44 144D 18.6 1.25J 1.62U 16.4 11.1


" " BD NA 91DR* 11 14.8 5.12 5.17 5.02 163 22 1.53J 1.63U 17 12.6


100-104 0.2U 13.5 4.53 5.94 1.87 1.69U 1.55U 33.6 7.01 1.78U 1.65U 5.34 5.14


110-114 0.2U 4.51 1.36J 1.55U 1.74U 1.65U 1.74U 2.02 2.33 1.74U 1.62U 1.63U 1.74U


120-124 0.2U 4.53 0.811J 1.23J 1.72U 1.64U 1.72U 4.2 1.34J 1.72U 1.60U 1.62U 0.735J


130-134 0.2U 4.71 0.783J 1.65U 1.86U 1.77U 1.86U 2.54 1.29J 1.86U 1.73U 1.75U 1.86U


140-144 0.2U 42.7 4 4.28 2.22 1.06J 1.12J 29.9 5.36 1.54J 1.59U 3.98 1.98


FRB NA 1.78U 1.78U 1.58U 1.78U 1.69U 1.78U 1.62U 1.78U 1.78U 1.65U 1.67U 1.78U


U: Analyte not detected.


J: Estimated concentration.


D: Dilution 


R*: Results may be unreliable due to Relative Percent Difference >20%.


BD: Blind Duplicate


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table A-23


TCRA PFAS Plume Characterization Report


Current Firehouse Phase 5 Geoprobe PFC-GP-70


Installed: July 29-30, 2020


Brookhaven National Laboratory
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60-64 NA 4.36 1.07J 1.72 8.73UD 1.66U 1.75U 4.4 1.34J 1.75U 1.62U 1.08J 0.797J


70-74 NA 19.9 3.11 4.71 4.33 1.67U 2.29 15.6 6.28 0.646J 1.63U 2.24 4.07


80-84 NA 35.7 2.11 2.5 1.94 0.649J 1.39J 17.8 3.96 0.734J 1.62U 2.41 2.33


90-94 NA 54.6 5.41 4.92 4.38 0.808J 1.95 28.5 5.76 1.21J 1.66U 4.01 3.94


100-104 NA 46.9 5.78 5.37 4.01JD 0.832J 1.83 27.2 8.12 1.63J 1.66U 3.46 4.91


110-114 NA 51 2.35 2.27 1.30J 1.02J 1.01J 21.5 3.21 0.989J 1.66U 2.97 1.13J


120-124 NA 98.4 4.21 4.14 2.06 1.64J 1.48J 43 5.29 1.70J 1.63U 5.69 1.75


130-134 NA 83.5 4.3 5 3.64 1.61J 1.31J 45.7 7.52 1.37J 1.63U 5.57 2.03


140-144 NA 48.3 4.65 4.13 2.46 1.12J 1.31J 29.3 6.87 1.37J 1.63U 3.9 1.91


FRB NA 1.70U 1.70U 1.51U 1.70U 1.62U 1.70U 1.55U 1.70U 1.70U 1.58U 1.60U 1.70U


U: Analyte not detected.


J: Estimated concentration.


D: Dilution 


BD: Blind Duplicate


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table A-24


TCRA PFAS Plume Characterization Report


Current Firehouse Phase 5 Geoprobe PFC-GP-71


Installed: September 11-14, 2020


Brookhaven National Laboratory


Sample 


Depth 


(BLS) 1
,4


-D
 (
µ
g/
L)


P
F


O
S


 (
n


g
/L


)


P
F


O
A


 (
n


g
/L


)


P
F


B
S


 (
n


g
/L


)


P
F


B
A


 (
n


g
/L


)


P
F


H
p


S
 (


n
g


/L
)


P
F


H
p


A
 (


n
g


/L
)


P
F


H
x


S
 (


n
g


/L
)


P
F


H
x


A
 (


n
g


/L
)


P
F


N
A


 (
n


g
/L


)


P
F


O
S


A
m


 (
n


g
/L


)


P
F


P
e
S


 (
n


g
/L


)


P
F


P
e
A


 (
n


g
/L


)


65-69 NA 14.3 5.1 1.57U 1.49J 1.68U 1.77U 1.56J 1.02J 1.77U 1.65U 1.66U 0.76J


70-74 NA 8.17 1.17J 0.7J 2.07 1.68U 1.76U 1.09J 0.8J 1.76U 1.64U 1.66U 0.66J


80-84 NA 8.59 1.62J 0.74J 20.8 1.66U 1.22J 1.79J 2.14 1.75U 1.63U 1.65U 1.83


90-94 NA 85.7 1.2J 1J 1.61J 0.67J 1.77U 25.1 1.91 1.96 1.64U 1.28J 0.82J


100-104 NA 97.7 1.15J 1.26J 1.79 0.73J 1.77U 21.8 2 2.16 1.64U 1.21J 0.81J


" " BD NA 103 1.35J 1.27J 1.84 0.96J 0.61J 25 2.16 1.99 1.65U 1.5J 0.96J


110-114 NA 134 1.48J 0.69J 1.77 0.74J 0.97J 20.2 4.65 2.98 1.61U 0.75J 2.15


120-124 NA 104 2.83 0.78J 1.81 1.67U 1.27J 19.5 5.88 4.12 1.63U 0.94J 2.74


130-134 NA 88.7 4.25 5.11 1.85 1.92 1.2J 48.5 7.26 1.44J 1.66U 5.83 1.98


140-144 NA 1.76U 1.76U 1.57U 1.76U 1.67U 1.76U 1.60U 1.76U 1.76U 1.64U 1.66U 1.76U


150-154 NA 176U 1.76U 1.57U 8.8UD 1.67U 1.76U 1.60U 1.76U 1.76U 1.64U 1.66U 1.76U


FRB NA 1.87U 1.87U 1.67U 1.87U 1.78U 1.87U 1.71U 1.87U 1.87U 1.74U 1.76U 1.87U


U: Analyte not detected.


J: Estimated concentration.


D: Dilution 


BD: Blind Duplicate


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table A-25


TCRA PFAS Plume Characterization Report


Current Firehouse Phase 5 Geoprobe PFC-GP-72


Installed: September 15-16, 2020


Brookhaven National Laboratory
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70-74 0.2U 46.2 1.56J 0.79J 1.2J 1.72U 0.65J 10.1 1.23J 1.56J 1.68U 0.91J 1.81U


80-84 0.2U 68.9 1.41J 1.07J 1.23J 0.69J 1.76U 17.2 2.17 3.95 1.64U 1.69J 1J


90-94 0.2U 61.9B 1.12J 0.96J 0.99J 0.73J 1.76U 16.7 3 4.7 1.64U 1.65J 0.9J


100-104 0.2U 35.2 1.77U 1.58U 1.77U 1.68U 1.77U 8.94 0.86J 1.45J 1.65U 1.67U 1.77U


110-114 0.2U 4.03 1.81U 1.61U 1.81U 1.72U 1.81U 1.41J 0.8J 1.01J 1.68U 1.70U 1.81U


" " BD NA 3.4 1.79U 1.60U 0.85J 1.70U 1.79U 1.2J 0.8J 0.95J 1.67U 1.69U 1.79U


120-124 0.2U 2.97 1.73U 1.54U 1.73U 1.64U 1.73U 2.16 1.24J 1.73U 1.60U 1.62U 1.73U


130-134 0.33 65.7 2.25 4.05 1J 1.01J 1.78U 36.9 3.67 1.78U 1.65U 5.89 1.55U


140-144 11DE 1.79U 1.79U 1.60U 1.79U 1.70U 1.79U 1.63U 1.79U 1.79U 1.67U 1.69U 1.79U


150-154 11DE 1.78U 1.78U 1.58U 1.72U 1.69U 1.78U 1.62U 1.78U 1.78U 1.65U 1.67U 1.78U


FRB NA 1.87U 1.87U 1.66U 1.87U 1.77U 1.87U 1.70U 1.87U 1.87U 1.74U 1.76U 1.87U
U: Analyte not detected.


J: Estimated concentration.


D: Dilution 


E: Results were over calibration range on raw data.  Results are bias corrected. 


B: PFOS was detected in method balnk >MDL but < reporting limit


BD: Blind Duplicate


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table A-26


TCRA PFAS Plume Characterization Report


Current Firehouse Phase 5 Geoprobe PFC-GP-73


Installed: September 15-16, 2020


Brookhaven National Laboratory
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66-70 NA 16.8 8.9 1.4J 4.1 0.92J 1.94J 30.2 8.63 6.25 2.11U 1.41J 1.77J


76-80 NA 62.4 5.66 1.83 2.84 1.11J 1.17J 30.8 5.43 40.3 1.63U 2.85 2.03


86-90 NA 70.8 5.53 4.19 4.09 1.41J 2.18 36.4 6.25 20.8 1.61U 3.96 3.76


96-100 NA 59.6 4.34 3.11 3.24 0.96J 1.61J 26.8 5.13 17.8 1.63U 2.89 2.89


106-110 NA 62.8 3.63 3.11 2.97 0.92J 1.56J 31.8 4.32 16.1 1.66U 3.73 2.55


116-120 NA 33.8 3.41 3.13 2.01 0.96J 1.52J 31.5 4.75 8.34 1.64U 3.87 2.48


126-130 NA 42.5 3.9 3.21 2.75 0.97J 2.09 35.5 4.6 16 1.76U 4.22 2.61


136-140 NA 39.5R* 3.14 3.12 2.87 1J 1.9 29 7.9 17.4 1.74U 3.59 3.17


" " BD NA 51.3R* 3.41 3.53 2.89 1.3J 2.14 37.1 7.74 19.7 1.73U 4.46 3.4


146-150 NA 46.6 3.7 3.88 2.41 1.1J 1.57J 31.3 5.18 28.2 1.77U 4.05 3.33


156-160 NA 1.98U 1.98U 1.76U 1.98U 1.88U 1.98U 1.80U 1.98U 1.98U 1.84U 1.86U 1.98U


166-170 NA 1.81U 0.61J 1.60U 1.80U 1.71U 1.80U 1.64U 1.80U 1.80U 1.67U 1.69U 1.80U


FRB NA 1.75U 1.75U 1.55U 1.75U 1.66U 1.75U 1.59U 1.75U 1.75U 1.62U 1.64U 1.75U
U: Analyte not detected.


J: Estimated concentration.


D: Dilution 


R*: Results may be unreliable due to Relative Percent Differnce >20%.


E: Results were over calibration range on raw data.  Results are bias corrected. 


B: PFOS was detected in method balnk >MDL but < reporting limit


BD: Blind Duplicate


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table A-27


TCRA PFAS Plume Characterization Report


Current Firehouse Phase 5 Geoprobe PFC-GP-74


Installed: September 2-3, 2020


Brookhaven National Laboratory
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70-74 0.2U 18.3 1.69J 2.39 3.17 1.81U 1.22J 8.46 2.35 0.705J 1.77U 1.32J 2.59


80-84 0.11J 61.4B 5.77 5.02 2.83 12.8J 2.45 44 7.74 3.21 1.74U 6.41 4.55


90-94 0.11J 73.7B 5.05 4.53 3.04 1.32J 3.01 48 4.36 1.93J 1.84U 6.01 5.14


" " BD NA 80.1B 5.45 4.54 2.74 1.53J 2.56 48.7 8.2 1.93 1.73U 6.62 4.7


100-104 0.2U 55.6B 5.44 5.76 2.61 1.55J 2.74 58.5 11.7 0.758J 1.73U 8.91 7.32


110-114 0.2U 114B 9.54 9.94 4.73 3.03 5.51 102.0 19.1 1.45J 1.74U 16.1 14.1


120-124 0.1J 114B 12.5 11.5 5.21 3.54 6.62 120 22.6 2.32 1.74U 18.1 15.4


130-134 0.33 158B 10.7 13.3 5.1 3.96 5.35 119 23.4 0.97J 1.72U 18 12.8


140-144 3.3E 153B 6.36 7.83 3.12 1.94 2.68 76 15.9 1.87U 1.74U 9.81 7.96


150-154 2.6E 310BD 8.54 12.1 4.47 4.03 4.41 106 28.6 1.87U 1.74U 13.9 13


FRB NA 1.81U 1.81U 1.61U 1.81U 1.72U 1.81U 1.65U 1.81U 1.81U 1.68U 1.70U 1.81U
U: Analyte not detected.


J: Estimated concentration.


D: Dilution 


E: Results were over calibration range on raw data.  Results are bias corrected. 


B: PFOS was detected in method balnk >MDL but < reporting limit


BD: Blind Duplicate


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table A-28


TCRA PFAS Plume Characterization Report


Current Firehouse Phase 5 Geoprobe PFC-GP-75


Installed: September 3-4, 2020


Brookhaven National Laboratory
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70-74 NA 11.4 5.03 2.66 2.63 1.69U 1.70J 1.67 2.79 0.764J 1.65U 1.67U 1.89 1.77U


80-84 NA 258D 10.7 15.3 7.73 4.33 5.98 153D 42.7 0.973J 1.65U 17 19.2 1.77U


90-94 NA 436D 15.4 22.1 10.3 6.53 9.52 233D 54.9 1.59J 2.63 26.6 29.7 1.77U


100-104 NA 579D 22.4 39.2 15.7 10.2 14.7 348D 89.3 1.72J 1.68U 53.3 52.8 1.81U


110-114 NA 747D 40.5 70.4 23.3 16.8 23.3 607D 136 1.52J 3.98 83.7 83.6 1.78U


120-124 NA 872D 43.6 44.9 15.6 17.5 16.9 503D 114 2.16 1.71U 61.7 57.7 0.786J


130-134 NA 1,740D 69.7 68.8 23.2 33 22.3 764D 145D 3.57 1.63U 105 82.8 1.75U


140-144 NA 70 4.34 10 2.02 1.98 1.62J 62.9 11.7 1.79U 1.66U 9.9 3.22 1.79U


150-154 NA 1.76U 1.76U 1.57U 1.76U 1.67U 1.76U 1.60U 1.76U 1.76U 1.64U 1.65U 1.76U 1.76U


FRB NA 1.79U 1.79U 1.59U 1.79U 1.70U 1.79U 1.63U 1.79U 1.79U 1.66U 1.68U 1.79U 1.79U


U: Analyte not detected.


J: Estimated concentration.


D: Dilution 


BD: Blind Duplicate


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter


Table A28 Phase 5 PFC-GP-75 040621
Page 1 of 1







Table A-29


TCRA PFAS Plume Characterization Report


Current Firehouse Phase 5 Geoprobe PFC-GP-76


Installed: September 1-2, 2020


Brookhaven National Laboratory
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70-74 0.2U 6.77 2.19 1.76 2.64 1.64U 1.73U 0.836J 0.987J 1.73U 1.61U 1.63U 0.96J


80-84 0.2U 26.7 3.19 5.06 3.28 0.657J 1.8 31.4 6.19 1.78U 1.65U 4.87 5.02


90-94 0.2U 75.2 9.94 13.1 5.55 1.56J 4.39 81.8 14.9 2.57 1.62U 13.5 11.5


" " BD 0.2U NA NA NA NA NA NA NA NA NA NA NA NA


100-104 0.2U 87.2 7.71 10.1 4.22 1.8 3.56 57.3 10 2.13 1.61U 9.24 7.45


110-114 0.1J 67.7 4.55 3.64 2.09 1.31J 1.21J 41.5 4.4 1.56J 1.64U 5.72 1.97


120-124 0.13J 47.0 4.38 5.04 20.6 1.64J 0.856J 47.6 4.36 2.79 1.63U 5.44 1.02J


130-134 0.24 41.0 4.37 5.63 3.2 1.37J 1.34J 43.8 4.84 1.77 1.64U 5.94 1.23J


140-144 5.6E 3.43 1.74U 1.02J 1.74U 1.65U 1.74U 5.23 1.74U 1.74U 1.62U 0.829J 1.74U


150-154 2.4 1.75U 1.75U 1.56U 1.75U 1.66U 1.75U 1.59U 1.75U 1.75U 1.63U 1.65U 1.75U


FRB NA 1.83U 1.83U 1.63U 1.83U 1.74U 1.83U 1.67U 1.83U 1.83U 1.70U 1.72U 1.83U


U: Analyte not detected.


J: Estimated concentration.


D: Dilution 


E: Results were over calibration range on raw data. Results are bias corrected.


BD: Blind Duplicate


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table A-30


TCRA PFAS Plume Characterization Report


Current Firehouse Phase 5 Geoprobe PFC-GP-77


Installed: August 28 - September 1, 2020


Brookhaven National Laboratory
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70-74 NA 10.1 2.2 1.5J 4.01 1.64U 0.78J 8.22 1.16J 1.73U 1.61U 1.54J 0.763J


80-84 NA 11.7 4.26 2.01 5.33 1.64U 1.28J 9.81 1.19J 1.73U 1.60U 1.70U 0.932J


" " BD NA 12.7 4.64 2.3 5.64 1.69U 1.3J 11.4 1.43J 1.78U 1.65U 2.01 0.978J


90-94 NA 74.8 6.44 4.31 3.81 1.57J 2.18 44.5 2.87 1.5J 1.65U 6.68 1.75J


100-104 NA 50.2 7.75 3.37 4.51 1.12J 1.85 30.8 3.5 3.06 1.63U 4.35 2.38


110-114 NA 54.1 6.65 3.97 3.35 1.38J 1.32J 36.1 2.89 3.54 1.63U 5.61 1.64J


120-124 NA 60.5 3.08 5.13 2.2 1.99 0.953J 53 5.63 1.91 1.63U 6.82 1.37J


130-134 NA 35.6 3.14 2.77 1.78 0.952J 0.977J 27.5 6.23 1.13J 1.63U 4.03 1.44J


140-144 NA 35.3 3.69 3.85 2.54 1.21J 0.86J 34.9 5.04 0.986J 1.62U 4.9 0.807J


150-154 NA 1.82U 1.82U 1.62U 1.82U 1.73U 1.82U 1.65U 1.82U 1.82U 1.69U 1.71U 1.82U


FRB NA 1.73U 1.73U 1.54U 1.73U 1.64U 1.73U 1.58U 1.73U 1.73U 1.61U 1.63U 1.73U


U: Analyte not detected.


J: Estimated concentration.


D: Dilution 


BD: Blind Duplicate


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table A-31


TCRA PFAS Plume Characterization Report


Current Firehouse Phase 5 Geoprobe PFC-GP-78


Installed: September 21-22, 2020


Brookhaven National Laboratory
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60-64 NA 2.35 1.25J 1.56U 8.79DU 1.67U 1.76U 1.60U 1.76U 1.76U 1.63U 1.65U 1.76U


70-74 NA 4.59 2 1.57U 8.84DU 1.68U 1.77U 1.81 1.77U 1.77U 1.64U 1.66U 1.77U


80-84 NA 6.34 1.76U 0.64J 8.82DU 1.68U 1.76U 2.7 1.57J 1.76U 1.64U 1.66U 0.75J


90-94 NA 7.04 0.66J 0.7J 1.92 1.76U 1.85U 2.71 1.44J 1.85U 1.72U 1.74U 0.75J


100-104 NA 6.2 1.76U 1.57U 1.76U 1.67U 1.76U 2.9 1.09J 1.76U 1.64U 1.66U 0.62J


110-114 NA 19.1 0.86J 0.8J 0.9J 1.66U 1.75U 5.7 2.72 2.13 1.63U 0.66J 1.19J


120-124 NA 90.3 2.31 11.6 1J 1.55J 1.06J 87.1 5.43 1.57J 1.70U 13.8 2.44


130-134 NA 6.54 1.77U 1.57U 1.77U 1.68U 1.77U 4.53 1.77U 1.77U 1.64U 0.76J 1.77U


" " BD NA 6.21 1.78U 0.64J 1.78U 1.69U 1.78U 5.24 0.65J 1.378U 1.65U 0.87J 1.78U


140-144 NA 117 2.81 4.26 0.91J 1.47J 0.69J 33.8 4.8 1.78U 1.66U 4.71 1.35J


150-154 NA 8.11 1.80U 1.60U 9DU 1.71U 1.80U 2.81 1.80U 1.80U 1.67U 1.69U 1.80U


FRB NA 1.80U 1.80U 1.60U 1.80U 1.71U 1.80U 1.64U 1.80U 1.80U 1.67U 1.69U 1.80U


U: Analyte not detected.


J: Estimated concentration.


D: Dilution 


BD: Blind Duplicate


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table A-32


TCRA PFAS Plume Characterization Report


Current Firehouse Phase 5 Geoprobe PFC-GP-79


Installed: September 17-21, 2020


Brookhaven National Laboratory
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65-69 NA 6.69 1.65J 1.86 2.28 1.69U 0.82J 1.44J 0.95J 0.66J 1.66U 1.67U 1.78U


70-74 NA 47.6 6.39 0.96J 8.97DU 1.70U 3.1 9.08 5.4 2.18 1.67U 1.69U 2.9


80-84 NA 191D 3.69 1.29J 2.06 0.94J 2.3 28.3 3.84 3.92 1.63U 1.42J 2.15


" " BD NA 229D 3.94 1.41J 2.1 1.06J 2.12 30.7 4.26 3.8 1.63U 1.36J 2.13


90-94 NA 204D 3.09 1.11J 1.97 0.96J 1.38J 23.7 4.25 4.06 1.63U 1.02J 2.21


100-104 NA 281D 3.07 1.46J 2.1 1.52J 1.34J 35.9 7.23 4.66 1.73U 1.72J 3.16


110-114 NA 415D 4.99 1.76 2.18 3.51 1.98 53.0 9.85 4.27 1.69U 2.57 4.52


120-124 NA 44.8 3.27 3.01 8.92DU 1.04J 1.09J 29.3 5.78 1.78U 1.66U 3.58 1.78U


130-134 NA 115 5.15 6.25 1.59J 2.27 1.28J 52.7 9.11 1.79U 1.66U 6.77 2.88


140-144 NA 99.8 2.61 2.54 9.26DU 1.36J 1.85U 27.2 4.04 1.85U 1.72U 3.19 1.07J


150-154 NA 1.06J 1.82U 1.62U 9.11DU 1.73U 1.82U 1.66U 1.82U 1.82U 1.70U 1.71U 1.82U


FRB NA 1.91U 1.91U 1.70U 1.91U 1.81U 1.91U 1.73U 1.91U 1.91U 1.77U 1.79U 1.91U


U: Analyte not detected.


J: Estimated concentration.


D: Dilution 


BD: Blind Duplicate


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table A-33


TCRA PFAS Plume Characterization Report


Current Firehouse Phase 5 Geoprobe PFC-GP-80


Installed: September 14-15, 2020


Brookhaven National Laboratory
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83-87 0.19U 21.9 0.93J 0.69J 0.99J 1.66U 1.75U 8.18 2.42 4.51 1.63U 0.69J 0.84J


93-97 0.19U 87.1 2.32 1.67 1.85 1.28J 1.06J 17.1 5.49 13.5 1.66U 1.55J 2.7


103-107 0.19U 122 5.4 4.87 3.57 2.14 3.12 57.1 11.6 65.1 1.64U 6.41 6.38


113-117 0.19U 78.2 4.11 4 2.47 1.38J 2.11 36.2 10.1 33.6 1.63U 5.07 4.67


123-127 0.11J 33.1 3.47 2.97 1.76U 0.91J 2.25 23.6 1.76U 1.76U 1.64U 3.59 1.76U


133-137 4.7E 121 7.93 9.33 1.79 2.86 1.32J 80.3 11 1.75U 1.63U 9.57 2.42


" " BD 4.6E NA NA NA NA NA NA NA NA NA NA NA NA


143-147 11DE 50 2.34 3.04 1.19J 1.32J 1.76U 27 3.9 1.76U 1.63U 3.79 0.86J


FRB NA 1.92U 1.92U 1.71U 1.92U 1.83U 1.92U 1.75U 1.92U 1.92U 1.79U 1.81U 1.92U


U: Analyte not detected.


J: Estimated concentration.


D: Dilution 


E: Result exceeded calibration rangeon raw data.  Results are bias corrected.


BD: Blind Duplicate


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table A-34


TCRA PFAS Plume Characterization Report


Current Firehouse Phase 5 Geoprobe PFC-GP-81


Installed: September 17-18, 2020


Brookhaven National Laboratory
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75-79 NA 1.80U 1.27J 0.84J 2.27 1.71U 0.95J 1.16J 1.07J 1.80U 1.68U 1.70U 0.84J


80-84 NA 4.58 1.48J 1.56U 8.76DU 1.66U 1.75U 2.42 1.02J 1.75U 1.63U 1.65U 0.71J


90-94 NA 40.2 2.66 2.19 8.81DU 1.09J 1.01J 28 5.09 8.16 1.64U 2.45 3.29


100-104 NA 35.5 3.39 1.82 3.04 0.74J 1.43J 20.1 7.34 27.1 1.64U 1.92 3.37


110-114 NA 74.6 6.43 4.23 3.5 1.41J 4.13 34.0 17.9 19.3 1.64U 5 8.32


120-124 NA 213 14.5 15.9 7.64 5.34 7.13 111 31.6 16.8 1.63U 16.9 18.5


130-134 NA 146 15.2 19.5 5.97DJ 5.98 6.8 158 32 1.02J 1.64U 24.6 14.4


140-144 NA 53.6 6.45 5.92 2.97 1.38J 1.38J 49.2 8.5 0.6J 1.63U 7.04 2.59


FRB NA 1.90U 1.90U 1.69U 9.49DU 1.80U 1.90U 1.73U 1.90U 1.90U 1.76U 1.78U 1.90U


U: Analyte not detected.


J: Estimated concentration.


D: Dilution 


BD: Blind Duplicate


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table A-35


TCRA PFAS Plume Characterization Report


Current Firehouse Phase 5 Geoprobe PFC-GP-82


Installed: September 21-22, 2020


Brookhaven National Laboratory
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75-79 0.2U 4.1 4.38 1.22J 8.68DU 1.65U 1.14J 5.3 1.43J 1.74U 1.61U 1.46J 1.09J


80-84 0.2U 72.4D 6.61 3.1 4.53 1.35J 3.65 39.2 10.5 1.75U 1.63U 4.43 10.6


90-94 0.2U 293BD 11 15.5 7.72 5.45 6.61 149D 32.9 0.85J 1.66U 18.5 18.9


100-104 0.2U 569BD 20.9 29.4 12.1 9.92 13 246D 75.7 1.4J 1.67U 35.1 39.9


" " BD 0.2U NA NA NA NA NA NA NA NA NA NA NA NA


110-114 0.12J 761 23.8 36.6 12.6D 11.1 14.6 335.0 80.1 1.73J 1.67U 47.6 45.4


120-124 2.7E 296BD 12 16.3 7.23 4.83 5.8 127D 36.8 1.48J 1.68U 21.6 19.7


130-134 7.1ED 44.6B 4.1 5.51 2.97 1.63J 1.92 54.2 9.11 0.62J 1.73U 5.64 4.65


140-144 6.8ED 1.58J 1.79U 1.59U 8.94DU 1.70U 1.79U 0.86J 1.79U 1.79U 1.66U 1.68U 1.79U


FRB NA 1.96U 1.96U 1.74U 1.96U 1.86U 1.96U 1.78U 1.96U 1.96U 1.82U 1.84U 1.96U


U: Analyte not detected.


J: Estimated concentration.


B: Analyte detected in the blank as well as the sample.


D: Dilution 


E: Result exeeded calibration range on raw data.  Results are bias corrected.


BD: Blind Duplicate


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table A-36


TCRA PFAS Plume Characterization Report


Current Firehouse Phase 5 Geoprobe PFC-GP-83


Installed: September 4-8, 2020


Brookhaven National Laboratory
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75-79 NA 86.8 10.1 5.1 6.06 1.64J 4.35 59.7 6.91 0.727J 1.63U 6.89 6.45


80-84 NA 164 9.73 17 6.16 3.64 4.73 122 12.5 1.47J 1.62U 18.6 14


90-94 NA 50.8 6.34 10.7 4.94 1.26J 2.27 76.8 7.67 1.12J 1.70U 12.3 6.45


100-104 NA 31.9 4.5 7.41 3.03 0.79J 1.24J 47.2 6.99 0.672J 1.60U 7.74 3.12


" " BD NA 30.3 4.11 7.13 3.42 0.79J 1.23J 54.2 6.23 0.601J 1.66U 8.64 2.77


110-114 NA 30 3.4 4.82 1.63J 0.773J 1.19J 30.7 5.74 0.679 1.65U 4.43 2.26


120-124 NA 23.7 3.13 3.77 1.74J 1.70U 1.03J 23.4 6.22 1.79U 1.66U 3.25 1.54J


130-134 NA 30h 2.82h 3.81h 1.22h 0.995Jh 0.647Jh 29.7h 3.27h 0.624Jh 1.59Uh 4.89h 1.33h


140-144 NA 12.1 1.55J 2.21 2.03U 1.92U 2.03U 12.1 2.66 2.03U 1.88U 2.5 0.861J


150-154 NA 1.78Uh 1.78Uh 1.58Uh 1.78Uh 1.69Uh 1.78Uh 1.62Uh 1.78Uh 1.78Uh 1.66Uh 1.67Uh 1.78Uh


FRB NA 1.85U 1.85U 1.64U 1.85U 1.76U 1.85U 1.68U 1.85U 1.85U 1.72U 1.74U 1.85U


U: Analyte not detected.


J: Estimated concentration.


D: Dilution 


h: Preparation holding time exceeded.


BD: Blind Duplicate


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table A-37


TCRA PFAS Plume Characterization Report


Current Firehouse Phase 5 Geoprobe PFC-GP-84


Installed: September 8-9, 2020


Brookhaven National Laboratory
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75-79 0.2U 9.8 3.88 4.61 8.75UD 1.66U 1.07J 1.76 1.75U 1.75U 1.63U 1.64U 0.67J


80-84 0.2U 7.37 5.03 1.75 3.81JD 1.73U 0.923J 1.87 1.82U 1.82U 1.7U 1.71U 0.722J


90-94 0.2U 22.9 5.4 5.14 4.47 0.905J 1.5J 26.1 0.985J 0.922J 1.62U 4.35 1.14J


100-104 0.19J 27.3 1.76 1.28J 1.19J 1.65U 1.74U 11.9 1.74U 1.74U 1.61U 1.37U 1.74U


110-114 0.18J 20.6 1.91 1.92 1.8 1.67U 1.76U 14.3 0.698J 1.76U 1.64U 1.52J 1.76U


" " BD 0.18J NA NA NA NA NA NA NA NA NA NA NA NA


120-124 0.15J 29.4 3.13 2.17 2.49 0.777J 0.852J 24.7 2.5 1.78U 1.65U 3.19 0.9J


130-134 0.14J 34.8 3.41 2.82 8.77UD 0.73J 1.04J 19.9 5.39 0.741J 1.63U 3.07 1.55J


140-144 0.17J 35.8 3.04 3.43 1.69J 1.03J 0.51J 32.4 6.9 0.905J 1.61U 5.48 1.75


150-154 1.3E 18.5 3.23 3.69 3.37 1.66U 1.15J 21.2 5.74 1.75U 1.63U 3.5 0.868J


FRB NA 1.87U 1.87U 1.67U 1.87U 1.78U 1.87U 1.71U 1.87U 1.87U 1.74U 1.76U 1.87U


EB NA 1.70U 1.70U 1.51U 1.70U 1.62U 1.70U 1.55U 1.70U 1.70U 1.58U 1.60U 1.70U


U: Analyte not detected.


J: Estimated concentration.


D: Dilution 


E: Result was over the calibration range on raw data.  Results are bias corrected.


BD: Blind Duplicate


FRB: Field Reagent Blank


EB: Equipment Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter
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Table A-37


TCRA PFAS Plume Characterization Report


Current Firehouse Phase 5 Geoprobe PFC-GP-84


Installed: September 8-9, 2020


Brookhaven National Laboratory


Sample 


Depth 


(BLS) 1
,4


-D
 (
µ
g/
L)


P
F


O
S


 (
n


g
/L


)


P
F


O
A


 (
n


g
/L


)


P
F


B
S


 (
n


g
/L


)


P
F


B
A


 (
n


g
/L


)


P
F


H
p


S
 (


n
g


/L
)


P
F


H
p


A
 (


n
g


/L
)


P
F


H
x


S
 (


n
g


/L
)


P
F


H
x


A
 (


n
g


/L
)


P
F


N
A


 (
n


g
/L


)


P
F


O
S


A
m


 (
n


g
/L


)


P
F


P
e
S


 (
n


g
/L


)


P
F


P
e
A


 (
n


g
/L


)


ng/L: Nanograms per liter
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Table A-38


TCRA PFAS Plume Characterization Report


Current Firehouse Phase 5 Geoprobe PFC-GP-85


Installed: September 10-11, 2020


Brookhaven National Laboratory
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75-79 NA 1.89J 1.08J 1.92U 10.8DU 2.05U 2.15U 1.92J 2.15U 2.15U 2U 2.02U 2.15U


80-84 NA 26.1 2.43 2.33 9.06DU 0.85J 0.94J 24 1.81U 1.81U 1.69U 3.58 1.81U


90-94 NA 47 2.52 4.7 1.1J 1.5J 0.71J 49 2.28 1.74J 1.63U 7.06 1.1J


100-104 NA 45.9 3.42 5.03 1.81 1.31J 0.81J 48.8 2.22 1.78U 1.65U 6.51 1.78U


110-114 NA 40.8 4.18 4.49 1.06J 1.16J 0.72J 43.2 2.5 1.74U 1.62U 5.95 0.81J


120-124 NA 28.2 3.09 2.71 1.42J 0.7J 1J 22.8 4.86 1.80U 1.68U 3.02 1.02J


130-134 NA 29.2 4.15 2.45 1.77J 0.68J 0.96J 21.3 4.92 0.78J 1.65U 2.88 1.34J


140-144 NA 31.5 3.82 4.93 1.64J 1J 1J 34 3.85 0.68J 1.62U 5.9 0.89J


150-154 NA 5.81 1.76U 2.66 1.76U 1.67U 1.76U 14.6 1.76U 1.76U 1.63U 2.74 1.76U


FRB NA 1.85U 1.85U 1.65U 1.85U 1.76U 1.85U 1.69U 1.85U 1.85U 1.72U 1.74U 1.85U


U: Analyte not detected.


J: Estimated concentration.


D: Dilution 


BD: Blind Duplicate


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table A-39


TCRA PFAS Plume Characterization Report


Current Firehouse Phase 5 Geoprobe PFC-GP-86


Insralled: September 9-10, 2020


Brookhaven National Laboratory
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70-74 0.2U 4.66 2.64 1.77 8.93 1.71U 0.786J 8.03 1.80U 1.80U 1.67U 1.27J 1.80U


80-84 0.19J 51.6 4.36 4.03 1.45J 1.28J 1.17J 40.3 1.49J 0.677J 1.64U 5.4 0.81J


90-94 0.14J 34 3.79 4.24 1.93 1.02J 1.09J 33.6 2.17 1.77U 1.65U 4.3 0.876J


" " BD NA 34.2 3.75 3.64 1.94 0.963J 1.12J 30.3 2.11 1.74U 1.62U 3.22 0.885J


100-104 0.12J 35.3 4.07 3.7 2.3 1.09J 0.965J 28.9 3.34 1.76U 1.63U 3.66 0.863J


110-114 0.15J 25.9 2.99 1.94 1.03J 0.589J 1.75U 17.3 3.47 0.7J 1.63U 1.91 0.761J


120-124 0.15J 29.8 3.64 2.83 1.55J 0.801J 0.928J 24.7 4.42 1.76U 1.64U 3.27 0.936J


130-134 0.15J 24.8 2.77 2.57 1.52J 1.72U 0.732J 24.5 3.43 1.81U 1.69U 3.08 0.753J


140-144 0.14J 19.6 5.14 1.99 2.67 1.68U 1.15J 12.4 4.81 1.77U 1.65U 1.25J 1.29J


150-154 7.2DE 4.74 0.576J 1.32J 1.74U 1.65U 1.74U 7.85 1.74U 1.74U 1.62U 1.18J 1.74U


FRB NA 1.82U 1.82U 1.62U 1.82U 1.73U 1.82U 1.66U 1.82U 1.82U 1.70U 1.71U 1.82U


U: Analyte not detected.


J: Estimated concentration.


D: Dilution 


E: Results were over calibration range on raw data.  Results were bias corrected.


BD: Blind Duplicate


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table A-40


TCRA PFAS Plume Characterization Report


Current Firehouse Phase 5 Geoprobe PFC-GP-87


Installed: September 1-3, 2020


Brookhaven National Laboratory


Sample 


Depth 


(BLS) 1
,4


-D
 (
µ
g/
L)


P
F


O
S


 (
n


g
/L


)


P
F


O
A


 (
n


g
/L


)


P
F


B
S


 (
n


g
/L


)


P
F


B
A


 (
n


g
/L


)


P
F


H
p


S
 (


n
g


/L
)


P
F


H
p


A
 (


n
g


/L
)


P
F


H
x


S
 (


n
g


/L
)


P
F


H
x


A
 (


n
g


/L
)


P
F


N
A


 (
n


g
/L


)


P
F


O
S


A
m


 (
n


g
/L


)


P
F


P
e
S


 (
n


g
/L


)


P
F


P
e
A


 (
n


g
/L


)


76-80 NA 27.2 25.8 4.83 5.46DJ 0.949J 5.9 23.2 10.6 1.82U 1.69U 5.12 9.1


86-90 NA 251D 9.65 10.5 6.39 4.31 5.11 139 26.3 1.63J 1.85U 17.7 15.9


96-100 NA 139.0 5.55 4.52 2.2 2.19 2.67 56.4 10.8 0.901J 1.75U 6.93 5.91


106-110 NA 345D 9.16 8.53 4.83 4.71 4.29 125 22.9 1.44J 1.71U 13.7 12.6


116-120 NA 70.7 4.76 3.12 1.69J 1.46J 1.4J 42.1 5.14 0.988J 1.78U 4.39 3.8


126-130 NA 134 7.19 6.98 3.56 3.45 2.03 88.5 8.06 0.928J 1.70U 12.1 5.98


136-140 NA 63.2 4.23 3.54 3.72 1.56J 1.17J 36.2 4.01 0.871J 1.65U 4.6 2.06


146-150 NA 43.5 3.65 4.06 2.11 1.35J 1.18J 38.1 5.13 0.779J 1.70U 5.25 3.06


156-160 NA 10.4 0.716J 1.55J 1.82U 1.73U 1.82U 7.7 0.961J 1.82U 1.69U 1.34J 1.82U


166-170 NA 2.11 1.74U 1.55U 8.7UD 1.65U 1.74U 1.73 1.74U 1.74U 1.62U 1.64U 1.74U


" " BD NA 4.68 0.913J 0.785J 8.86UD 1.68U 1.77U 4.68 1.77U 1.77U 1.65U 0.652J 1.77U


176-180 NA 1.84U 1.84U 1.64U 1.84U 1.75U 1.84U 1.68U 1.84U 1.84U 1.72U 1.73U 1.84U


FRB NA 1.91U 1.91U 1.70U 1.91U 1.81U 1.91U 1.74U 1.91U 1.91U 1.78U 1.79U 1.91U
U: Analyte not detected.


J: Estimated concentration.


D: Dilution 


BD: Blind Duplicate


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table A-41


TCRA PFAS Plume Characterization Report


Current Firehouse Phase 5 Geoprobe PFC-GP-88


Installed: January 25-26, 2021


Brookhaven National Laboratory
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70-74 NS 18.1 5.56 10.7 2.73 1.71U 2.75 8.21 6.36 1.4J 1.68U 0.96J 4.86


80-84 NS 24.2 5.59 8.39 2.57 1.71U 2.63 10.3 7.41 2.7 1.67U 1.23J 5.17


90-94 0.19U 24.2 7.13 7.71 2.82 1.68U 1.89 7.67 5.75 2.36 1.64U 0.68J 3.65


100-104 0.19U 112 3.19 1.82 1.41J 1.74 1.71J 32.1 8.47 13.9 1.62U 2.26 3.69


110-114 0.19U 105 6.15 3.62 2.21 1.77 3.61 39.3 19.1 30.3 1.67U 3.98 8.23


120-124 0.19U 155D 6.83 8.6 3.4 2.58 4.25 71.4 17.6 11.9 1.68U 9.16 10.2


130-134 0.19U 118.0 6.04 6.06 2.83 2.09 3.69 59.6 14.6 13.8 1.67U 7.06 7.86


140-144 0.11J 495D 15.4 32.1 8.08 9.77 8.16 189D 43.5 4.62 1.66U 33.7 27.6


150-154 0.22 139 3.6 8.78 1.8 2.06 1.61J 75.1 8.06 1.79U 1.67U 9.34 4.59


FRB -- 1.82U 1.82U 1.62U 1.82U 1.73U 1.82U 1.65U 1.82U 1.82U 1.69U 1.71U 1.82U


U: Analyte not detected.


J: Estimated concentration.


B: Analyte detected in the blank as well as the sample.


D: Dilution 


BD: Blind Duplicate


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table A-42


TCRA PFAS Plume Characterization Report


Current Firehouse Phase 5 Geoprobe PFC-GP-89


Installed: January 21-22, 2021


Brookhaven National Laboratory
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75-79 NA NA 45.2 3.74 3.7 1.87 0.77J 1.71J 30.1 4.62 1.81U 1.68U 3.77 3.31


80-84 NA NA 240D 10.7 18.2 4.48 4.6 5.43 135 21.9 1.79J 1.69U 19.7 14.7


90-94 0.2U NA 755D 23.4 43.1 9.96 13.4 11.9 303D 54.2 1J 1.69U 45.7 36.9


100-104 0.2U NA 576D 18.5 32.9 7.49 12 8 234D 35.3 0.94J 1.78U 33.6 26.3


" " BD 0.2U NA 536D 18.4 31.2 7.18 11.7 7.89 217D 32.5 0.88J 1.73U 32.9 27.4


110-114 0.2U NA 122 4.68 8.16 2.59 2.34 1.69J 71.1 5.95 1.87U 1.73U 8.51 4.71


120-124 0.18J NA 143D 10.8 14.2 5.07 4.16 2.68 131 7.87 1.89U 1.76U 16 5.18


130-134 0.11J 0.2U 234D 14.7 18.3 5.92 5.42 3.02 150D 7.08 2.11U 1.96U 19.4 4.77


140-144 1.3E 1.25 117 10.2 11.8 2.41 2.72 1.77J 88.8 11.9 1.89U 1.76U 10.3 2.57


150-154 1.8E 1.14 184 11.5 14.3 2 4.14 1.74J 120 14.8 1.90U 1.77U 13.8 3.21


EB 0.2U NA 2.09U 2.09U 1.86U 2.09U 1.98U 2.09U 1.90U 2.09U 2.09U 1.94U 1.96U 2.09U


FRB-1 -- -- 1.76U 1.76U 1.57U 1.76U 1.67U 1.76U 1.60U 1.76U 1.76U 1.64U 1.65U 1.76U


FRB-2 -- -- 1.77U 1.77U 1.58U 1.77U 1.68U 1.77U 1.61U 1.77U 1.77U 1.65U 1.67U 1.77U
U: Analyte not detected.


J: Estimated concentration.


B: Analyte detected in the blank as well as the sample.


D: Dilution 


E: Result over the calibration range on the raw data. Bias corrected based on recovery of 1,4-dioxane-d8 isotope.


BD: Blind Duplicate


EB: Equipment blank = Geoprobe well screen


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table A-43


TCRA PFAS Plume Characterization Report


Current Firehouse Phase 5 Geoprobe PFC-GP-90


Installed: January 15-19, 2021


Brookhaven National Laboratory
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65-69 NS 26.7 2.46 1.69J 3.72 1.83U 1.93U 16.2 1.09J 1.93U 1.79U 2.19 0.85J


70-74 NS 125 7.4 7.32 6.62 2.17 1.07J 82 2.38 1.88U 1.75U 11 1.69J


80-84 NS 163 9.64 10.3 4.67 3.38 2.59 116 6.38 1.83U 1.70U 14.7 5.67


90-94 0.097J 131 6.65 8.12 3.99 2.44 1.79J 89.1 6.49 1.85U 1.72U 11.4 3.51


100-104 0.21U 125 6.75 7.52 4.23 2.1 1.74J 83.5 3.96 1.84U 1.71U 10.3 2.44


110-114 0.16J 110 5.61 7.43 4.76 1.92 0.92J 72.1 3.93 1.95U 1.81U 9.35 1.47J


120-124 3.9D 32.2 0.8J 3.45 2.11 1.85U 1.95U 20.7 1.95J 1.95U 1.81U 3.11 0.93J


130-134 0.81 21.3 1.93 2.73 1.92 0.63J 1.81U 19.6 1.47J 1.81U 1.68U 2.78 1.45J


140-144 0.28 13.6 1.82 2.2 1.88 1.71U 1.8U 15.4 1.64J 1.80U 1.67U 2.26 0.9J


150-154 1.2 34.7 3.83 4.62 2.52 1.03J 1.04J 32.4 4.2 1.98U 1.84U 4.62 1.4U


FB 0.2U -- -- -- -- -- -- -- -- -- -- -- --


FRB-1 -- 1.87U 1.87U 1.67U 1.87U 1.78U 1.87U 1.71U 1.87U 1.87U 1.74U 1.76U 1.87U


FRB-2 -- 1.80U 1.80U 1.60U 0.85J 1.71U 1.80U 1.63U 1.80U 1.80U 1.67U 1.69U 1.80U


U: Analyte not detected.


J: Estimated concentration.


FB: Field Blank.


BD: Blind Duplicate


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table A-44


TCRA PFAS Plume Characterization Report


Current Firehouse Phase 5 Geoprobe PFC-GP-91


Installed: January 12-14, 2021


Brookhaven National Laboratory
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70-74 NS 38.6 3.54 5.21 5.22 1.06J 1.65J 38.2 5 1.93U 1.79U 5.21 2.06


80-84 NS 30.6 4.44 5.93 2.85 0.95J 1.5J 38 4.31 0.98J 1.81U 6.45 1.39J


90-94 0.12J 38.7 3.78 5.39 3.86 1.08J 1.16J 37.7 2.16 1.87U 1.73U 5.13 1.4J


100-104 0.11J 17.4 2.36 3.42 1.75J 1.77U 1.87U 18.8 1.83J 1.87U 1.73U 2.68 0.86J


110-114 0,11J 19.6 3.07 3.24 1.96 1.78U 0.86J 19.9 3.55 1.87U 1.74U 3.11 1.51J


120-124 4.5E 78.8 4.48 15.5 2.39 2.12 1.61J 85.6 8.54 1.83U 1.70U 14.8 2.42


130-134 1.9E 61.9 4.34 9.8 2.1 1.59J 1.28J 57.2 5.77 1.94U 1.80U 10.1 1.48J


" " BD 2.0E 57.7 4.44 9.71 3.68 2.07 1.59 61 10.9 1.89U 1.76U 9.88 2.07


140-144 4.0E 38.3 3.5 7.87 1.88 1.28J 1.52 46.2 5.55 1.85U 1.72U 8.62 1.02J


150-154 3.5E 20.9 1.74J 4.69 1.58J 0.76J 1.84U 24.4 2.59 1.84U 1.71U 4.31 0.73J


FB 0.2U -- -- -- -- -- -- -- -- -- -- -- --


FRB -- 1.78U 1.78U 1.58U 0.76J 1.69U 1.78U 1.62U 1.78U 1.78U 1.65U 1.67U 1.78U


U: Analyte not detected.


J: Estimated concentration.


E: Result was over the calibration range on raw data.  Posted result is bias corrected.


D: Dilution 


BD: Blind Duplicate


FRB: Field Reagent Blank


FB: Field Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table A-45


TCRA PFAS Plume Characterization Report


Current Firehouse Phase 5 Geoprobe PFC-GP-92


Installed: January 11, 2021


Brookhaven National Laboratory
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70-74 NA 6.51 2.53 2.81 5.32 1.74U 0.76J 15.1 1.76J 1.84U 1.71U 2.79 1.11J 5.69B


80-84 NA 25 3.77 4.21 3.15 1.75U 1.12J 26.4 3.49 1.84U 1.72U 4.19 1.75J 1.28BJ


90-94 0.14J 19.8 3.03 4.19 2.2 0.78J 0.65J 33.4 3.77 1.90U 1.77U 5.35 0.97J 3.61U


100-104 0.14J 21.1 3.6 3.65 2.54 1.90U 0.97J 30.8 3.06 2.00U 1.86U 4.71 0.96J 3.8U


110-114 0.15J 19.9 3.13 2.98 2.79 1.81U 0.73J 24.4 2.28 1.91U 1.77U 3.89 1.06J 3.63U


120-124 0.11J 29.5 4.66 5.54 2.96 0.78J 1.45J 36.1 2.76 1.98U 1.84U 6.09 1.52J 3.77U


130-134 0.21U 23.8 3.91 3.62 2.97 1.80U 1.11J 17.2 4.92 1.90U 1.76U 2.78 1.85J 3.61U


140-144 0.32 8.41 3.59 2.7 3.38 1.81U 0.91J 14.2 4.58 1.90U 1.77U 2.4 1.64J 3.61U


150-154 1.5E 8.31 2.88 3.06 2.86 1.61U 0.98J 16.2 3.5 1.70U 1.58U 2.87 1.03J 3.22U


FRB -- 1.78U 1.78U 1.59U 0.713J 1.69U 1.78U 1.62U 1.78U 1.78U 1.66U 1.68U 1.78J 3.39U


U: Analyte not detected.


J: Estimated concentration.


E: Result exceeded calibration range on raw data. Results are bias corrected.


B: Analyte detected in the blank as well as the sample.


D: Dilution 


BD: Blind Duplicate


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter


Table A45 Phase 5 PFC-GP-92 040621
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Table B-1


TCRA PFAS Plume Characterization Report


Former Firehouse Phase 2 Geoprobe PFC-GP-20


Installed: August 30, 2018


Brookhaven National Laboratory
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34-38 NA 272D 24.9 4.74 7.6 16 3.29 218D 6.86 1.95 0.82J 3.15 3.11


38-42 NA 62 11.9 3.86 7.01 1.9 1.96 37.8 3.08 0.69J 1.73U 1.99 3.11


42-46 NA 11.5 5.1 4.52 7.71 1.73U 2.23 9.89 2.51 1.82U 1.69U 1.39J 2.25


46-50 NA 36.1 7.9 3.72 6.36 0.99J 1.34J 19.8 2.15 0.78J 1.75U 1.58J 2.08


50-54 NA 12.1 7.8 4.09 5.72 1.71U 1.47J 11 2.05 0.84J 1.67U 1.65J 2.4


58-62 NA 14.7 8.1 3.34 4.54 1.74U 1.71J 10.9 2.97 1.29J 1.71U 1.64J 2.27


66-70 NA 14.2 5.47 3.78 5.17 1.74U 1.44J 14.2 3.86 0.914J 1.71U 1.77 2.41


FRB NA 1.82U 1.82U 1.62U 1.82U 1.73U 1.82U 1.66U 1.82U 1.82U 1.70U 1.71U 1.82U


U: Analyte not detected.


J: Estimated concentration.


D: Dilution 


BD: Blind Duplicate


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table B-2


TCRA PFAS Plume Characterization Report


Former Firehouse Phase 2 Geoprobe PFC-GP-21


Installed: August 29, 2018


Brookhaven National Laboratory
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34-38 NA 5,210D 161 24.9 18 224D 37.3 1,000D 202D 8.5 4.8 102 27.2


38-42 NA 30.6 8.1 5.7 13.5 1.1J 1.8 33.2 6.7 0.6J 1.67U 1.6J 3.2


" " BD NA 29.5 6.8 5.1 12.9 1.3J 2.1 30.5 7.5 0.7J U 1.4J 3.5


42-46 NA 84 11 7.8 12.8 2.1 3.2 117 18.2 0.9J 1.70U 3.6 7.5


46-50 NA 15.4 9.8 1.8 3.2 1.71U 0.7J 9.3 2.6 0.6J 1.67U 1.6J 1.9


50-54 NA 11.6 4.8 5.6 4.2 1.74U 0.6J 9.6 2.1 1.84U 1.71U 1.5J 2.2


58-62 NA 14.1 12.2 2.2 3.2 1.73U 1.6J 9.6 2.6 0.7J 1.69U 1.5J 2.1


66-70 NA 13.1 16.2 2.4 3.1 1.76U 1.5J 8.9 3.5 0.7J 1.72U 1.4J 2.2


FRB NA 1.79U 1.79U 1.60U 1.79U 1.70U 1.79U 1.63U 1.79U 1.79U 1.67U 1.69U 1.79U


U: Analyte not detected.


J: Estimated concentration.


D: Dilution 


BD: Blind Duplicate


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table B-3


TCRA PFAS Plume Characterization Report


Former Firehouse Phase 2 Geoprobe PFC-GP-22


Installed: August 24, 2018


Brookhaven National Laboratory
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34-38 NA 1,100D 736D 18.8 23.1 367D 21.2 1,310D 345D 4.61 1.37J 31.7 59.9


38-42 NA 1,750D 63.2 14.7 22.6 29.6 18.3 1,200D 142 3.8 3.21 18.7 28.8


42-46 NA 801D 53.8 8.39 19.3 7.45 22.9 170 68.4 5.2 1.57J 5.1 38


46-50 NA 72.9 30.3 7 15.4 3.55 13.5 58.1 36 1.62J 1.73U 2.52 32.4


50-54 NA 29.1 15.9 3.47 7.26 0.95J 3.38 20.4 13.6 1.48J 1.85U 1.28J 7.55


58-62 NA 9.44 7 3 10.6 1.77U 3.19 12.8 9.54 1.87U 1.74U 1.1J 6.8


66-70 NA 7.78 6.15 3.1 9.18 1.74U 2.36 10.9 8.34 1.83U 1.70U 1.1J 7.1


FRB NA 1.87U 1.87U 1.67U 1.87U 1.78U 1.87U 1.70U 1.87U 1.87U 1.74U 1.76U 1.87U


U: Analyte not detected.


J: Estimated concentration.


D: Dilution 


BD: Blind Duplicate


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table B-4


TCRA PFAS Plume Characterization Report


Former Firehouse Phase 2 Geoprobe PFC-GP-23


Installed: August 23, 2018


Brookhaven National Laboratory
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34-38 NA 3,360D 290D 31.4 29.4 30 21 2,080D 326D 5.47 204D 37.3 39.8


38-42 NA 225D 83.2 7.21 13.2 7.75 12.8 166D 88 1.13J 23 5.36 13.8


42-46 NA 70.9 22.3 4.45 12 2.35 3.41 40.5 23 1.07J 10.9 1.64J 3.66


46-50 NA 18.2 13.7 3.1 9.3 0.64J 3.16 14.7 12.5 0.77J 1.38J 1J 2.54


" " BD NA 19.9 14.8 3 9.8 0.8J 3 14.8 14.4 1.1J 1.4J 0.9J 2.8


50-54 NA 4.98 3.56 2.29 6.13 1.90U 1.32 5.16 3.98 2.00U 1.86U 1.88U 3.2


58-62 NA 4.45 3.74 1.72 5.23 1.70U 1.14J 3.7 3.1 0.78J 1.66U 1.68U 3.2


66-70 NA 6.81 6.25 1.82 4.79 1.79U 1.31J 4.3 2.4 0.92J 1.72U 1.74U 2.24


74-78 NA 20.9 7.1 1.62J 2.86 0.63J 1.55J 8.67 2.08 1.17J 1.71U 1.28J 1.89


82-86 NA 9.26 6.06 1.6J 3.6 1.94U 1.4J 3.8 2.61 1.64J 1.90U 1.92U 1.39J


FRB NA 1.90U 1.90U 1.69U 1.90U 1.80U 1.90U 1.73U 1.90U 1.90U 1.76U 1.78U 1.90U


U: Analyte not detected.


J: Estimated concentration.


D: Dilution 


BD: Blind Duplicate


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table B-5


TCRA PFAS Plume Characterization Report


Former Firehouse Phase 2 Geoprobe PFC-GP-24


Installed: August 21, 2018


Brookhaven National Laboratory
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34-38 NA 277D 178D 32.7 21.6 3.54 89.6 3,480D 397D 0.82J 30.5 67 58.2


38-42 NA 1,240D 729D 35.6 30.6 21 64 1,560D 1,070D 3.72 174 48 109


42-46 NA 48.9 37.2 7.47 8.22 2.09 4.49 175D 51.5 1.89U 52.1 3.9 5.35


46-50 NA 10.5 20.1 3.97 5.7 1.80U 3.15 118 11 1.89U 5.13 2.15 2.78


50-54 NA 11.3 66.7 11.4 12.8 0.88J 7.9 290D 40.2 0.69J 1.71U 6.14 10


58-62 NA 2.63 4.58 1.45J 6.01 1.80U 1.57J 2.71 2.53 1.89 1.76 1.78U 2.66


66-70 NA 3.25 6.77 1.48J 6.36 1.87U 3.46 2.73 4.05 1.56J 1.83U 1.85U 4.18


74-78 NA 3.86 4 0.83J 2.93 1.78U 1.17J 1.39J 1.62J 1.1J 1.74U 1.76U 1.31J


82-86 NA 4.9 4.76 1.34J 3.72 1.76U 2.01 1.75 2.64 1.43J 1.73U 1.74U 1.99


FRB NA 1.84U 1.84U 1.63U 1.84U 1.74U 1.84U 1.67U 1.84U 1.84U 1.71U 1.73U 1.84U


U: Analyte not detected.


J: Estimated concentration.


D: Dilution 


BD: Blind Duplicate


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table B-6


TCRA PFAS Plume Characterization Report


Former Firehouse Phase 2 Geoprobe PFC-GP-25


Installed: August 17, 2018


Brookhaven National Laboratory
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38-42 NA 11.6 17.6 4.02 8.68 1.78U 5.49 82.7 19.9 0.86J 1.74U 5.7 6.6


42-46 NA 8.63R* 6.59 2.06 5.15 1.73U 1.71J 23.2 5.9 0.64J 1.70U 0.8J 4.1


" " BD NA 6.9R* 6.5 2.3 4.8 1.96U 1.9J 25.5 5.4 2.06U 1.92U 0.8J 4.2


46-50 NA 7.2 3.6 2.4 5.78 1.77U 2.09 5.62 4.91 1.87U 1.74U 1.76U 3.42


50-54 NA 3.92 5.37 1.93 7.23 1.79U 1.98 4.3 6.06 1.89U 1.76U 1.77U 3.3


58-62 NA 4.76 5.11 1.21J 5.12 1.74U 1.4J 3.58 2.67 1.84U 1.71U 1.73U 2.39


66-70 NA 4.99 3.53 1.24J 3.96 1.69U 0.74J 1.77 1.69J 1.78U 1.66U 1.68U 1.41J


74-78 NA 5.06 4.45 2.22 4.42 1.79U 0.78J 2.4 1.41J 0.68J 1.75U 1.77U 0.86J


82-86 NA 4.7 3.82 0.62J 2.66 1.72U 0.87J 1.69 1.23J 1.81U 1.68U 1.70U 0.84J


FRB NA 1.94U 1.94U 1.73U 1.94U 1.85U 1.94U 1.77U 1.94U 1.94U 1.81U 1.83U 1.94U


U: Analyte not detected.


J: Estimated concentration.


D: Dilution 


R*: Results may be unreliable due to Relative Percent Difference >20%


BD: Blind Duplicate


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table B-7


TCRA PFAS Plume Characterization Report


Former Firehouse Phase 2 Geoprobe PFC-GP-26


Installed: August 20, 2018


Brookhaven National Laboratory
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38-42 NA 58.3 28.5 2.1 1.75J 3.78 2.84 118 8.19 1.18J 1.72U 1.91 3.15


42-46 NA 48 26.9 2.3 1.4J 4.48 3.12 130 7.25 1.04J 1.80U 2.28 2.81


46-50 NA 44.7 5.64 5.08 4.13JD 0.71J 1.78J 23.8 5.76 1.71J 1.79U 1.15J 1.73J


50-54 NA 20.6 7.6 4.96 5.63 1.05J 2.12 28.2 8.73 0.83J 1.80U 0.87J 2.79


54-58 NA 7.22 8.19 3.95 5.28 1.82U 3.43 20.2 7.36 1.05J 1.78U 0.9J 2.3


58-62 NA 4.2 9.3 1.81 5.57 1.87U 1.16J 4.6 1.48J 1.37J 1.84U 1.86U 0.77J


" " BD NA 4.4 8.7 2 6 1.77U 1.2J 5.7 1.6J 1.3J 1.73U 1.75U 0.9J


66-70 NA 6.28 3.39 2.53 3.95 1.78U 1.32J 10 4.11 1.87U 1.74U 1.76U 2.03


74-78 NA 4.49 5.16 1.92 5.07 1.90U 1.22J 3.2 3.65 0.75J 1.86U 1.88U 2.02


82-86 NA 5.24 3.3 1.7 3.76 1.73U 1.13J 6.61 1.7J 1.82U 1.69U 1.71U 0.95J


FRB NA 1.83U 1.83U 1.63U 1.83U 1.74U 1.83U 1.67U 1.83U 1.83U 1.70U 1.72U 1.83U


U: Analyte not detected.


J: Estimated concentration.


D: Dilution 


BD: Blind Duplicate


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table B-8


TCRA PFAS Plume Characterization Report


Former Firehouse Phase 2 Geoprobe BGRR-GP-41


Installed: January 2, 2019


Brookhaven National Laboratory
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35-39 NA 1.2J 1.87J 1.68J 4.73 1.84U 0.66J 21 1.63J 1.94U 1.80U 1.82U 1.12J


40-44 NA 1.89J 1.65J 3.25 10.5 1.80U 0.72J 27.8 2.31 1.90U 1.77U 1.79U 1.54J


45-49 NA 2.59 7.2 2.57 15.2 1.81U 4.49 10.5 13.7 1.90U 1.77U 1.04J 8.8


50-54 NA 4.94 4.23 2.28 14.8 1.78U 3.16 7.26 10.4 1.88U 1.75U 1.24J 7.29


55-59 NA 4.62 4.32 2.78 13.7 1.81U 3.64 10.8 11.7 1.90U 1.77U 1.27J 7.59


FRB NA 1.80U 1.80U 1.60U 1.80U 1.71U 1.80U 1.64U 1.80U 1.80U 1.68U 1.68U 1.80U


U: Analyte not detected.


J: Estimated concentration.


D: Dilution 


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table B-9


TCRA PFAS Plume Characterization Report


Former Firehouse Phase 2 Geoprobe BGRR-GP-147


Installed: August 8-9, 2018


Brookhaven National Laboratory
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60-64 NA 4.38Q 9Q 1.8Q 11.9Q 1.81UQ 2.29Q 1.47JQ 3.34Q 13.2Q 1.77UQ 1.79UQ 2.49Q


68-72 NA 4.13Q 4.8Q 1.06JQ 3.71Q 1.75UQ 0.95JQ 1.32JQ 1.36JQ 91.5Q 1.71UQ 1.73UQ 1.07JQ


80-84 NA 5.28Q 4.9Q 1.09JQ 3.32Q 1.84UQ 1.34JQ 1.65JQ 1.73JQ 109Q 1.80UQ 1.82UQ 0.95JQ


92-96 NA 6.72Q 4.43Q 0.87JQ 4Q 1.74UQ 1.37JQ 1.96Q 2.58Q 128Q 1.70UQ 1.72UQ 1.46JQ


104-108 NA 5.43Q 4.56Q 0.81JQ 4.61Q 1.74UQ 1.08JQ 1.51JQ 2.37Q 101Q 1.70UQ 1.72UQ 1.58JQ


116-120 NA 4.73Q 5.36Q 1.25JQ 4.58Q 1.73UQ 1.33JQ 1.61JQ 3.82Q 89.9Q 1.69UQ 1.71UQ 1.55JQ


" " BD NA 4.9Q 5.32Q 1.2JQ 4.41Q 1.76UQ 1.06JQ 1.43JQ 2.68Q 76Q 1.76UQ 1.74UQ 1.33JQ


128-132 NA 7.02Q 5.12Q 0.99JQ 4.09Q 1.75UQ 1.04JQ 1.14JQ 2.67Q 112Q 1.72UQ 1.73UQ 1.87Q


EB NA 0.73JQ 1.79UQ 1.59UQ 1.79UQ 1.70UQ 1.79UQ 1.63UQ 1.79UQ 1.79UQ 1.66UQ 1.68UQ 1.79UQ


TB NA 1.89UQ 1.89UQ 1.68UQ 1.89UQ 1.80UQ 1.89UQ 1.72UQ 1.89UQ 1.89UQ 1.76UQ 1.78UQ 1.89UQ


U: Analyte not detected.


J: Estimated concentration.


D: Dilution 


Q: Samples arrived at the analytical lab outside of temperature requirements (received @12°C)


TB: Trip Blank.


BD: Blind Duplicate


EB: Equipment Blank.


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table B-10


TCRA PFAS Plume Characterization Report


Former Firehouse Phase 2 Geoprobe BGRR-GP-148


Installed: January 11, 2019


Brookhaven National Laboratory
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35-39 NA 3.28 3.74 2.33 16.2 1.84U 2.17 32 8.69 0.76J 1.80U 0.81J 4.78


40-44 NA 5.19 4.95 2.57 13.5 1.88U 2.29 32 8.84 1.49J 1.84U 0.8J 4.65


45-49 NA 13.8 9.15 2.07 16.7 1.80U 3.29 19.5 7.63 5.35 1.76U 0.66J 4.53


50-54 NA 31.4 12.7 2.71 19 1.07J 7.37 25.2 10.1 22.8 1.82U 0.9J 8.97


55-59 NA 63.7 14.7 3.78 22.3 0.94J 11.3 28.5 13.2 68.3 1.74U 1.05J 15.9


FRB NA 1.89U 1.89U 1.69U 1.89U 1.80U 1.89U 1.72U 1.89U 1.89U 1.76U 1.78U 1.89U


EB NA 1.83U 1.83U 1.63U 1.83U 1.74U 1.83U 1.67U 1.83U 1.83U 1.70U 1.72U 1.83U


U: Analyte not detected.


J: Estimated concentration.


D: Dilution 


FRB: Field Reagent Blank


EB: Equipment Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter


Table B10 Phase 2 BGRR-GP-148 040621
Page 1 of 1







Table B-11


TCRA PFAS Plume Characterization Report


Former Firehouse Phase 2 Geoprobe BGRR-GP-149


Installed: December 12, 2018


Brookhaven National Laboratory
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50-54 NA 3.1 4.1 1.71J 19.5 1.87 9.12 1.9 49.3 0.88J 1.83U 1.85U 36.5


55-59 NA 2.77 2.9 1.69U 2.22 1.80U 2.59 1.73U 7.53 1.90U 1.77U 1.78U 8.26


60-64 NA 4.04 4.75 1.32J 11.6 1.77U 7.97 1.48J 32.1 1.86U 1.73U 1.75U 21.5


65-69 NA 8.31 0.85J 1.56U 2.53 1.66U 0.86J 0.98J 4.85 0.79J 1.63U 1.65U 4.98


70-74 NA 8.97 2.82 1.71U 6.11 1.83U 3.14 1.11J 15 1.28J 1.79U 1.81U 15.1


FRB NA 1.76U 1.76U 1.56U 1.76U 1.67U 1.76U 1.60U 1.76U 1.76U 1.63U 1.65U 1.76U


U: Analyte not detected.


J: Estimated concentration.


D: Dilution 


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table B-12


TCRA PFAS Plume Characterization Report


Former Firehouse Phase 2 Geoprobe BGRR-GP-151


Installed: December 18, 2018


Brookhaven National Laboratory
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55-59 NA 6.62 4.28 0.89J 5.5 1.82U 2.35 2 9.45 0.81J 1.78U 1.80U 7.75


60-64 NA 7.52 2.21 1.1J 3.59 1.82U 2.5 3.83 10.3 1.02J 1.79U 1.80U 7.22


65-69 NA 12.9 9.29 2.8 12.7 1.82U 8.94 8.23 29.9 1.6J 1.78U 1.80U 19.7


70-74 NA 10.9 7.63 2.94 13.7 1.70U 9.66 7.9 30.7 1.2J 1.67U 0.6J 22.3


75-79 NA 8.34 5.78 3.34 14.6 1.75U 9 9.68 32.6 0.88J 1.71U 0.75J 21.7


FRB NA 1.82U 1.82U 1.62U 1.82U 1.73U 1.82U 1.66U 1.82U 1.82U 1.70U 1.71U 1.82U


U: Analyte not detected.


J: Estimated concentration.


D: Dilution 


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table B-13


TCRA PFAS Plume Characterization Report


Former Firehouse Phase 5 Geoprobe PFC-GP-97


Installed: August 13-14, 2020


Brookhaven National Laboratory
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30-34 NA 6.5 2.3 1.02J 5.69 1.70U 1.01J 2.8 1.69J 1.79U 1.66U 1.68U 1.16J


40-44 NA 12.3 6.66 2.09 8.33 1.67U 4.08 21.1 14.2 0.78J 1.64U 1.23J 12.1


50-54 NA 9.46 2.01 1.57U 2.63 1.67U 2.83 0.981J 7.88 0.622J 1.64U 1.65U 4.42


60-64 NA 7.59 2.19 0.904J 4.25 1.65U 2.8 2.4 7.15 1.2J 1.61U 1.63U 3.92


70-74 NA 32 10.2 2.77 13 0.803J 5.69 26.8 12.5 17.2 1.61U 1.09J 8.55


80-84 NA 19.5 9.26 3.03 13.1 0.615J 4.6 20.8 10.8 7.36 1.67U 1.02J 8.16


90-94 NA 9.08 5.23 2.76 18 1.64U 2.59 10.9 11.3 1.73U 1.61U 1.44J 8.74


100-104 NA 9.01 4.51 2.67 14.4 1.69U 2.7 11.8 10 1.78U 1.66U 1.55J 8.42


110-114 NA 9.52 8.24 3.46 13.6 1.67U 2.85 9.77 11.2 0.98J 1.64U 1.39J 6.67


FRB NA 1.78U 1.78U 1.59U 1.78U 1.70U 1.78U 1.62U 1.78U 1.78U 1.66U 1.68U 1.78U


U: Analyte not detected.


J: Estimated concentration.


D: Dilution 


BD: Blind Duplicate


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table B-14


TCRA PFAS Plume Characterization Report


Former Firehouse Phase 5 Geoprobe PFC-GP-98


Installed: August 11-12, 2020


Brookhaven National Laboratory
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30-34 0.2U 3.65 6.08 2.21 13.6D 1.68U 3.29 12.5 5.58 1.77U 1.65U 0.974J 3.84


40-44 0.2U 34.7 22.7 3.35 10.1 0.778J 6.72 30.4 12.9 1.13J 1.66U 1.11J 10.1


" " BD NA 35.8 22.5 3.25 9.44 0.728J 6.03 31.6 13.4 1.21J 1.63U 0.971J 9.76


50-54 0.2U 15.8 9.97 3.19 6.45JD 1.66U 2.84 20 5.55 0.888J 1.62U 2.05 4.43


" " BD 0.11J NA NA NA NA NA NA NA NA NA NA NA NA


60-64 0.2U 10.7 6.15 3 6.99 1.68U 1.64J 13.3 3.13 1.77U 1.65U 1.53J 2.98


70-74 0.12J 14 4.11 3.38 5.65 1.68U 1.27J 12.5 1.99 1.77U 1.65U 1.9 2.08


80-84 0.11J 14.5 6.62 3.36 5.59 1.71U 1.73J 11.4 2.68 0.658J 1.67U 1.86 2.58


90-94 0.14J 13 6.62 2.16 3.4 1.66U 1.29J 9.5 1.54J 0.728J 1.63U 1.35J 1.46J


100-104 0.2U 13 7.36 3.09 5.78 1.63U 2.04 11.5 2.96 0.821J 1.60U 1.63 2.83


110-114 0.2U 14.9 11.2 3.26 7.76 1.70U 3.27 12.8 4.07 0.605J 1.66U 1.69 3.72


FRB NA 1.83U 1.83U 1.63U 1.83U 1.74U 1.83U 1.66U 1.83U 1.83U 1.70U 1.72U 1.83U


U: Analyte not detected.


J: Estimated concentration.


D: Dilution 


BD: Blind Duplicate


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table B-15


TCRA PFAS Plume Characterization Report


Former Firehouse Phase 5 Geoprobe PFC-GP-99


Installed: August 17-18, 2020


Brookhaven National Laboratory
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30-34 NA 2.41 3.22 1.45J 9.3D 0.666J 3.12 5.29 4.61 1.75U 1.63U 1.64U 2.46


40-44 NA 27.9 14.7 3.1 5.95 1.54J 1.89 40.5 6.51 0.693J 1.65U 2.22 3.13


50-54 NA 57.5 18 5.93 8.67 2.93 3.29 105 9.95 0.586J 1.61U 3.99 4.58


60-64 NA 35.4 26 5.63 8.08 2.71 4.31 140 12.9 0.766J 1.67U 5.2J* 5.1


" " BD NA 42.5 27.6 6.17 7.74JD 3.23 4.71 137D 15.2 0.779J 1.64U 6.5J* 5.87


70-74 NA 10.6 10.2 2.51 5.32 1.68U 2.08 9.96 3.25 0.686J 1.65U 1.26J 2.41


80-84 NA 12.1 8.58 3.57 8.97 1.68U 2.29 19.9 6.14 0.623J 1.65U 1.67 5.62


90-94 NA 10.9 8.6 4.23 8.9 1.84U 2.49 20.3 7.48 0.787J 1.80U 1.54J 5.69


100-104 NA 13 9.68 4.4 11.7 1.81U 4.24 16.2 10.9 2.04 1.77U 1.67J 10.1


110-114 NA 16.4 9.38 2.67 5.35 1.84U 2.45 9.4 4.43 2.81 1.80U 1.47J 2.67


FRB NA 1.78U 1.78U 1.58U 1.78U 1.69U 1.78U 1.62U 1.78U 1.78U 1.65U 1.67U 1.78U


U: Analyte not detected.


J: Estimated concentration.


J*: Qualified based on Data Usability Summary Report.


D: Dilution 


BD: Blind Duplicate


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table B-16


TCRA PFAS Plume Characterization Report


Former Firehouse Phase 5 Geoprobe PFC-GP-100


Installed: August 18-19, 2020


Brookhaven National Laboratory
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30-34 0.2U 53.6 16.5 2.8 4.89J* 1.74 3.03 65.6 14.9 3.36 0.582J 1.65U 2.04J*


40-44 0.2U 963D 464 48.2 34.6D 39.2 70.9D 3,770D 1,020D 5.29 16.4 55.9 112J*


50-54 0.2U 1,320D 1,400D 37.5 40.9D 42.4 192D 5,200D 1,520D 5.75 61 69 133J*


60-64 0.2U 31 16.1 1.55J 4.57DJ* 1.67U 2.27 33.1 14.4 1.75U 48.4 0.744J 2.49J*


70-74 0.2U 7.73 2.5 0.642J 3.08 1.67U 0.986J 2.64 2.63 0.978J 13.1 1.66U 0.74J*


80-84 0.2U 8.51 3.43 0.711J 8.87UDJ* 1.68U 0.973J 3.49 2.14 0.76J 2.81 1.67U 0.955J*


90-94 0.2U 6.31 4.11 0.94J 2.78 1.66U 1.07J 3.2 1.54J 1.74U 1.62U 1.64U 0.854J*


100-104 0.2U 5.2 4.02 0.646J 2.49 1.69U 1.03J 3.6 1.62J 1.78U 1.66U 1.67U 0.649J*


110-114 0.2U 7.25 4.15 0.849J 2.73 1.67U 1.76U 5.32 2.3 1.76U 1.64U 1.66U 1.01J*


FRB NA 1.81U 1.81U 1.61U 1.81U 1.72U 1.81U 1.65U 1.81U 1.81U 1.69U 1.71U 1.81U


U: Analyte not detected.


J: Estimated concentration.


J*: Qualified based on Data Usability Summary Report.


D: Dilution 


BD: Blind Duplicate


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table B-17


TCRA PFAS Plume Characterization Report


Former Firehouse Phase 5 Geoprobe PFC-GP-101


Installed: August 20-21, 2020


Brookhaven National Laboratory
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30-34 NA 2.65 28.5 3.29 10.4D 1.66U 3.44 6.97 4.12 1.75U 1.63U 0.911J 1.55J


40-44 NA 12.2 9.82 3.47 5.84JD 1.67U 2.35 43.5 8.32 1.76U 1.63U 1.53J 3.2


50-54 NA 53.2 35.2 4.05 6 2.78 4 126 16 1.23J 1.63U 6.17 4.91


60-64 NA 28.1 25 2.65 5.12JD 1.19J 3.37 127 12.3 0.802J 1.63U 4.7 4.34


70-74 NA 9.17 23.4 2.37 5.71 1.64U 2.27 118 6.02 0.745J 1.60U 2.23 3.71


80-84 NA 4.97 4.73 1.26J 3.79 1.65U 1.31J 4.36 1.84 1.73U 1.61U 1.63U 1.31J


" " BD NA 5.02 4.45 1.3J 3.84 1.65U 1.26J 4.25 1.9 1.74U 1.62U 1.64U 1.28J


90-94 NA 4.11 4.71 1.17J 4.07 1.68U 1.22J 2.7 1.71J 1.77U 1.64U 1.66U 1.12J


100-104 NA 2.9 4.33 0.628J 2.85 1.68U 1.77U 1.33J 0.94J 1.77U 1.64U 1.66U 1.77U


110-114 NA 2.99 3.63 1.01J 2.93 1.63U 0.77J 2.04 1.14J 1.71U 1.59U 1.61U 0.567J


FRB NA 1.75U 1.75U 1.56U 1.75U 1.66U 1.75U 1.59U 1.75U 1.75U 1.63U 1.64U 1.75U


U: Analyte not detected.


J: Estimated concentration.


D: Dilution 


BD: Blind Duplicate


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table B-18


TCRA PFAS Plume Characterization Report


Former Firehouse Phase 5 Geoprobe PFC-GP-102


Installed: August 24-25, 2020


Brookhaven National Laboratory
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30-34 0.2U 58 11.3 3.38 5.96 3.07 2.34 11.5 3.2 1.78U 1.66U 0.619J 2.74


40-44 0.2U 79.8 10.5 3.13 6.1 2.06 2.95 17.4 4.92 1.05J* 1.64U 1.35J 3.34


50-54 0.2U 117 42 6.71 6.94 11.8 4 121 20.3 1.5J* 0.767J 3.68 4.84


60-64 0.2U 97 13.2 5.61 6.55 6.46 2.92 93.1 18.8 0.829J* 1.65U 5.65 5.54


70-74 0.2U 59.4 8.18 2.95 5.2 3.84 1.79 56.8 10 1.76U 1.64U 3.37 3.23


" " BD 0.2U NA NA NA NA NA NA NA NA NA NA NA NA


80-84 0.2U 28.7 6.46 2.02 4.5 1.82 1.61J 26.2 3.73 1.75J* 1.62U 1.35J 1.34J


90-94 0.2U 44.1 7.16 2.13 4.65 2.29 1.88 45.9 7.11 2.22J* 1.67U 2.39 2.44


100-104 0.2U 43.8 8.93 2.2 5.7 2.21 2.06 44.2 2.38 1.79U 1.67U 2.2 1.52J


110-114 0.2U 8.6 6.2 2.23 5.58 0.704J 1.18J 15.1 0.888J 1.78U 1.66U 1J 0.866J


FB/FRB 0.2U 1.83U 1.83U 1.63U 1.83U 1.74U 1.83U 1.67U 1.83U 1.83U 1.71U 1.72U 1.83U


EB 0.2U 1.86U 1.86U 1.66U 1.86U 1.77U 1.86U 1.69U 1.86U 1.86U 1.73U 1.75U 1.86U


U: Analyte not detected.


J: Estimated concentration.


J*: Qualified based on Data Usability Summary Report.


D: Dilution 


BD: Blind Duplicate


FRB: Field Reagent Blank


FB: Field Blank


EB: Equipment Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table B-19


TCRA PFAS Plume Characterization Report


Former Firehouse Phase 5 Geoprobe PFC-GP-103


Installed: August 24-25, 2020


Brookhaven National Laboratory
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30-34 NA 26.8 2.17 1.62U 9.09UDJ* 1.73U 1.26J 1.01J 5.16 0.917J 1.69U 1.71U 2.88


40-44 NA 44.5 9.49 1.44J 4.83 1.86U 3.55 6.75 10.1 3.34 1.82U 1.84U 6.51


50-54 NA 28.4 5.12 1.11J 3.99 1.76U 2.5 3 8.14 3 1.72U 1.74U 5.33


60-64 NA 23.9 4.56 1.54J 7.66JD 1.72U 5.19 4.27 13.4 2.91 1.68U 1.70U 8.48


70-74 NA 5.15R* 6.09J* 0.917J 6.48J* 1.71U 3.49J* 1.26J 9.36J* 3.02 1.67U 1.69U 6.23J*


" " BD NA 22.1R* 4.55J* 1.63 8.11J* 1.72U 4.49J* 4.94 12.5J* 2.7 1.69U 1.70U 8.83J*


80-84 NA 2.89 24.2 2.29 11.7 1.71U 10.2 3.25 11.4 1.80U 1.67U 1.69U 6.38


90-94 NA 48.3 7.85 2.32 5.43 2.18 1.88 39.5 7.25 2.66 1.69U 2.06 3.19


100-104 NA 9.7 8.9 3.12 7.13 1.68U 4.4 11.1 3.5 0.772J 1.65U 2.37 2.84


110-114 NA 9.05hJ* 3.67hJ* 2.09hJ* 3.32hJ* 1.65UhJ* 0.69hJ* 10.3hJ* 0.701hJ* 1.74UhJ*1.62UhJ* 1.99hJ* 1.74UhJ*


120-124 NA 10.2 4.22 2.08 3.49 1.64U 0.724J 10.9 0.63J 1.73U 1.61U 1.93 0.571J


FRB NA 1.79U 1.79U 1.59U 1.79U 1.70U 1.79U 1.63U 1.79U 1.79U 1.67U 1.68U 1.79U
U: Analyte not detected.


J: Estimated concentration.


J*: Qualified based on Data Usability Summary Report.


R*: Qualified Unreliable/Unusable based on Data Usability Summary Report.


D: Dilution 


h: Prep holding time exceeded.


BD: Blind Duplicate


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table B-20


TCRA PFAS Plume Characterization Report


Former Firehouse Phase 5 Geoprobe PFC-GP-104


Installed: August 26-27, 2020


Brookhaven National Laboratory
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30-34 NA 37.8 5.48 0.838J 6.58JD 1.74U 3.07 2.35 3.46 1.26J 1.70U 1.72U 2.34 1.83U


40-44 NA 76 4.09 0.923J 3.93 1.70U 3.01 5.13 7.03 1.59J 1.67U 1.69U 3.15 1.78U


50-54 NA 19.6 3.01 0.937J 6.13 1.68U 3.59 3 10.1 3.02 1.67U 1.66U 6.7 0.75J


60-64 NA 19.0 4.02 1.19J 7.04 1.64U 4.63 3.13 18.6 2.94 1.60U 1.62U 11.5 1.19J


70-74 NA 25.5 7.62 1.11J 10.2 1.66U 9.19 4.98 29.2 2.4 1.62U 1.64U 18.6 1.75U


80-84 NA 17.7 9.64 1.14J 8.73 1.65U 8.72 6.19 31 1.54J 1.61U 1.63U 19.7 1.73U


90-94 NA 21.1 20.2 1.34J 10.4D 1.65U 9.12 7.5 24.6 1.78 1.62U 1.63U 19 1.74U


100-104 NA 6.53 4.93 3.22 24.3 1.75U 1.48J 9.1 2.06 1.84U 1.71U 1.66J 1.73J 1.84U


110-114 NA 6.72 5.24 3.07 20.8 1.64U 1.88 9.32 2.01 1.72U 1.60U 1.61J 1.62J 1.72U


120-124 NA 7.84 10.1 3.51 21.4D 1.71U 2.57 9.82 3.37 1.80U 1.67U 1.96 1.95 1.80U


FRB NA 1.81U 1.81U 1.61U 1.81U 1.72U 1.81U 1.65U 1.81U 1.81U 1.69U 1.70U 1.81U 1.81U


U: Analyte not detected.


J: Estimated concentration.


D: Dilution 


BD: Blind Duplicate


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter


Table B20 Phase 5 PFC-GP-104 040621
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Table B-21


TCRA PFAS Plume Characterization Report


Former Firehouse Phase 5 Geoprobe PFC-GP-105


Installed: August 26-27, 2020


Brookhaven National Laboratory
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30-34 0.2U 4.94 2.96 1.98 8.8JD 1.70U 2.45 3.45 4.9 1.79U 1.67U 1.68U 3.07


40-44 0.2U 8.07 2.92 1.65 7.39JD 1.69U 2.61 3.96 6.76 0.694J 1.66U 1.68U 4.97


50-54 0.2U 6.12 2.63 1.48J 7.4JD 1.66U 2.26 4 6.23 0.916J 1.63U 1.64U 5.03


" "BD NA 6.75 2.85 1.45J 7.25 1.66U 2.09 3 6.3 0.934J 1.62U 1.64U 4.62


60-64 0.2U 11.3 2.7 1.17J 5.69JD 1.68U 2.03 2.56 7.78 1.45J 1.65U 1.66U 5.22


70-74 0.2U 31.5 2.28 1.24J 2.96 1.66U 3.08 2.43 11.9 1.67J 1.63U 1.64U 6.99


80-84 0.2U 22.4 2.61 0.89J 5.25 1.66U 3.79 3.07 15.4 1.41J 1.62U 1.64U 9.48


90-94 0.2U 14.7 4.01 1.13J 9.54 1.68U 6.78 3.9 27.1 1.62J 1.65U 1.67U 16.3


100-104 0.2U 15.7 4.83 1.56J 10.6 1.68U 7.44 8.9 25.2 1.21J 1.64U 0.631J 16


110-114 0.14J 12.8 3.9 1.68 8.88 1.70U 5.24 8.99 18.5 1.18J 1.66U 1.13J 12.4


120-124 0.12J 11.6 3.74 1.83 10.4 1.70U 4.43 7.9 15.5 1.05J 1.66U 0.778J 12.1


FRB NA 1.75U 1.75U 1.56U 1.75U 1.66U 1.75U 1.59U 1.75U 1.75U 1.63U 1.65U 1.75U


U: Analyte not detected.


J: Estimated concentration.


D: Dilution 


BD: Blind Duplicate


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table B-22


TCRA PFAS Plume Characterization Report


Former Firehouse Phase 5 Geoprobe PFC-GP-106


Installed: August 28-31, 2020


Brookhaven National Laboratory
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30-34 NA 5.35 5.15 1.78 8.91DU 16.9U 2.62 2.4 1.52J 1.78U 1.66U 1.68U 1.38J


40-44 NA 5.11 5.16 3.03 5.66DJ 1.68U 1.87 9.31 3.64 1.77U 1.65U 1.67U 1.73J


50-54 NA 10.3 7.46 3.74 8.51DJ 1.66U 3.79 16 7.23 0.76J 1.62U 1.09J 5.81


60-64 NA 13.7 6.37 2.87 7.4 1.68U 2.36 12.9 5.27 1.71J 1.65U 1.12J 3.26


70-74 NA 14.1 6.23 2.33 6.82 1.74U 2.11 13.1 4.87 1.45J 1.70U 1.01J 3.62


80-84 NA 14.2 5.72 2.74 8.64 1.68U 2.2 10.4 4.62 2.26 1.64U 1.14J 4.37


90-94 NA 21.9 8.04 2.96 9.06D 0.672J 3.46 16.2 7.09 4.34 1.67U 1.45J 7.89


100-104 NA 14.4 7.66 4.17 12.2 1.67U 2.58 10.6 6.17 1.94 1.63U 1.39J 7.16


110-114 NA 6.08 6.71 2.2 12.1 1.68U 1.50J 7.59 2.97 1.77U 1.64U 1.01J 3.55


120-124 NA 6.44 4.88 2.57 12.6 1.68U 2.15 10.1 10.1 0.813J 1.65U 1.05J 13.8


FRB NA 1.71U 1.71U 1.53U 1.71U 1.63U 1.71U 1.56U 1.71U 1.71U 1.59U 1.61U 1.71U


U: Analyte not detected.


J: Estimated concentration.


D: Dilution 


BD: Blind Duplicate


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table B-23


TCRA PFAS Plume Characterization Report


Former Firehouse Phase 5 Geoprobe PFC-GP-107


Installed: January 5, 2021


Brookhaven National Laboratory
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48-52 NA 63.2 43.6 4.52 6.82 2 6.2 212D 48.5 0.72J 8.32 3.1 8.72


56-60 NA 77.7 46.5 5.27 5.82 2.31 6.36 245D 61.6 0.79J 16.7 3.33 9.01


68-72 NA 10.7 7.84 2.3 3.4 1.79U 1.12 22.2 4.06 1.88U 2.16 1.77U 2.38


80-84 NA 15 10.7 2.98 3.93 1.76U 1.66J 43.2 6.65 1.86U 1.73U 1.33J 2.95


92-96 NA 4.9 4.92 1.38J 3.02 1.90U 0.97J 15.2 1.53J 2.0U 1.86U 1.88U 0.82J


104-108 NA 6.4 5.08 0.94J 2.47 1.70U 0.85J 4.5 1.04J 1.79U 1.67U 1.68U 1.79U


116-120 0.2U 20.8 6.19 1.66 3.15 1.73U 1.23J 6.95 1.27J 1.82U 1.69U 1.71U 0.8J


128-132 0.2U 5.92 5.99 1.09J 2.96 1.70U 1.1J 5.62 1.15J 1.79U 1.66U 1.68U 0.77J


FRB --- 1.80U 1.80U 1.60U 1.80U 1.71U 1.80U 1.64U 1.80U 1.80U 1.67U 1.60U 1.80U


U: Analyte not detected.


J: Estimated concentration.


D: Dilution 


BD: Blind Duplicate


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table B-24


TCRA PFAS Plume Characterization Report


Former Firehouse Phase 5 Geoprobe PFC-GP-109


Installed: September 29, 2020


Brookhaven National Laboratory
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25-29 NA 0.7J 8.87 0.96J 4.93DJ 1.69U 3 2.67 3.32 1.78U 1.66U 1.68U 1.89


30-34 NA 1.78U 1.62J 1.59U 8.92DU 1.69U 1.1J 1.11J 1.81 1.78U 1.66U 1.68U 1.05J


40-44 NA 3.9 2.52 1.06J 5.24DJ 1.67U 1.27J 4 3.02 1.76U 1.63U 1.65U 2.25


50-54 NA 8.13 6.42 2.28 6.39 1.65U 2.78 8.04 5.82 1.73U 1.61U 1.2J 4.35


60-64 NA 8.81 4.07 2 8.73 1.67U 1.32J 9.52 3.79 1.75U 1.63U 1.22J 1.85


70-74 NA 9.61 5.9 2.08 10.1D 1.66U 2.01 9.97 6.08 1.74U 1.62U 1.13J 3.39


80-84 NA 10.9 4.61 2.43 9.64D 1.66U 1.53J 8.99 5.12 1.75U 1.63U 1.21J 2.59


90-94 NA 9.7 5.87 2.39 10.8D 1.65U 2.25 9.81 6.71 1.73U 1.61U 1.29J 2.96


100-104 NA 13.7 7.14 3.08 12.8D 1.65U 2.29 10.4 6.48 1.74U 1.62U 1.56J 3.4


110-114 NA 12.1 7.62 3.26 13 0.68J 2.45 17.6 4.61 1.75U 1.63U 1.89 2.51


120-124 NA 4.8 6 1.8 6.1 1.66U 1.58J 8.5 1.4J 1.75U 1.63U 1J 0.69J


130-134 NA 6.6 7.69 2.26 6.87 1.75U 1.44J 7.8 2.11 1.84U 1.71U 0.94J 1.02J


FRB NA 1.78U 1.78U 1.58U 1.78U 1.69U 1.78U 1.62U 1.78U 1.78U 1.65U 1.67U 1.78U


U: Analyte not detected.


J: Estimated concentration.


D: Dilution 


BD: Blind Duplicate


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table B-25


TCRA PFAS Plume Characterization Report


Former Firehouse Phase 5 Geoprobe PFC-GP-110


Installed: September 29-30, 2020


Brookhaven National Laboratory


Sample 


Depth 


(BLS) 1
,4


-D
 (
µ
g/
L)


P
F


O
S


 (
n


g
/L


)


P
F


O
A


 (
n


g
/L


)


P
F


B
S


 (
n


g
/L


)


P
F


B
A


 (
n


g
/L


)


P
F


H
p


S
 (


n
g


/L
)


P
F


H
p


A
 (


n
g


/L
)


P
F


H
x


S
 (


n
g


/L
)


P
F


H
x


A
 (


n
g


/L
)


P
F


N
A


 (
n


g
/L


)


P
F


O
S


A
m


 (
n


g
/L


)


P
F


P
e
S


 (
n


g
/L


)


P
F


P
e
A


 (
n


g
/L


)


25-29 0.19U 4.19 2.3 1.03J 7.6 1.64U 0.99J 3.34 1.84 0.88J 1.61U 0.58J 2.22


30-34 0.19U 4.17 2.6 1.29J 7.37 1.71U 1.28J 3.69 2.87 0.6J 1.68U 1.69U 2.44


40-44 0.2U 6.91 5.45 0.83J 7.34 1.76U 3.81 3 7.5 1.27J 1.72U 1.74U 4.98


50-54 0.19U 4.23 5.14 1.33J 14.5 1.69U 3.47 3.82 7.2 1.11J 1.65U 0.62J 8.02


" " BD NA 4.98 5.57 1.35J 15.3 1.73U 3.49 3.87 7.35 1.11J 1.69U 0.62J 8.38


60-64 0.19U 3.91 1.79J 0.99J 5.87 1.72U 0.69J 3.37 2.49 0.6J 1.68U 1.70U 1.94


70-74 0.19U 4.58 1.51J 1.59J 2.7 1.70U 0.93J 1.07J 1.32J 1.15J 1.66U 1.68U 1.26J


80-84 0.2U 10.2 7.7 0.98J 6.26DJ 1.75U 3.83 4.14 6.61 1.27J 1.71U 1.73U 3.81


90-94 0.21U 7.45 7.2 1.09J 7.02DJ 1.71U 3.82 4.07 6.76 0.8J 1.68U 1.69U 4.46


100-104 0.19U 7.36 15.7 1.37J 9.97D 1.72U 7.29 4.44 12.4 1.14J 1.69U 1.71U 10.1


110-114 0.2U 6.57 8.12 1.77 7.61 1.73U 3.37 6.93 5.6 1.82U 1.69U 0.92J 4.13


120-124 0.19U 7.22 8.22 1.99 8.03DJ 1.71U 3.41 8.49 5.92 1.79U 1.67U 1.05J 3.7


130-134 0.19U 5.37 8.46 2.51 11.5 1.76U 3.21 11.4 4.58 1.85U 1.72U 1.56J 3.5


FRB NA 1.94U 1.94U 1.73U 1.94U 1.85U 1.94U 1.77U 1.94U 1.94U 1.81U 1.83U 1.94U


U: Analyte not detected.


J: Estimated concentration.


D: Dilution 


BD: Blind Duplicate


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table B-26


TCRA PFAS Plume Characterization Report


Former Firehouse Phase 5 Geoprobe PFC-GP-111 (Installed as OU3BGRRVP-01-2020)


Installed: September 17-18, 2020


Brookhaven National Laboratory
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30-35 NA 8.52 4.16 1.26J 9.07UDJ* 1.72U 2.54 3.16 6.72 1.81U 1.69U 1.70U 5.4 17.2UDJ*


35-40 NA 7.28 4.13 0.673J 2.66 1.72U 1.59J 1.73 6.51 1.81U 1.68U 1.70U 5.09 7.63DJ*


45-50 NA 9.93 4.79 1.60U 6.02DJ* 1.71U 3.63 4.85 6.96 1.03J 1.68U 1.69U 5.25 17.1UDJ*


55-60 NA 7.33 3.45 1.18J 5.94DJ* 1.64U 2.23 3.95 4.37 1J 1.60U 1.62U 3.9 16.4UDJ*


65-70 NA 4.04 4.49 0.848J 5.78DJ* 1.71U 1.66J 1.91 2.57 1.80U 1.68U 1.70U 2.12 17.1UDJ*


75-80 NA 23.8 4.27 1.53J 9.28D 1.76U 8.77 6 22.4 2.99 1.72U 0.722J 15.8 17.6UDJ*


85-90 NA 28.3 4.83 1.51J 8.65DJ* 1.71U 6.89 5.62 21 2.39 1.67U 0.753J 14.6 17.1UDJ*


95-100 NA 13.6 12.4 2.07 12D 1.74U 7.58 5.47 16.1 1.53J 1.70U 1.72U 11.6 6.09DJ*


" " BD NA 13D 12.7 1.97 10.3DJ* 8.31UDJ* 8.2 5.95 16.1 2.27 1.63U 0.689J 11.8D 7.19DJ*


105-110 NA 8.85 11.7 2 10.9 1.71U 4.73 8.25 9.6 1.80U 1.687U 0.904J 6.47 8.47


115-120 NA 8.63 8.77 2.16 9.74 1.66U 3.56 8.2 6.34 1.75U 1.63U 1.1J 4.66 13.8


125-130 NA 9.05 7.93 2.13 11.2 1.70U 7.21 7.2 15.9 0.883J 1.66U 0.682J 11.9 13.7


135-140 NA 8.01 8.08 2.41 10.8D 1.67U 6.77 6.73 15.6 0.606J 1.64U 0.848J 11.5 14.7


145-150 NA 7.43 7.56 1.93 11.8 1.72U 7.16 6.9 19.4 1.81U 1.68U 0.879J 13.3 33.5


155-160 NA 5.29 6.61 1.56 8.7 1.65U 3.09 5.61 6.83 1.74U 1.61U 0.882J 4.89 42.3


FRB NA 1.86U 1.86U 1.65U 1.86U 1.77U 1.86U 1.69U 1.86U 1.86U 1.73U 1.75U 1.86U 4.85


EB-1 NA 1.79U 1.79U 1.59U 1.79U 1.70U 1.79U 1.63U 1.79U 1.79U 1.67U 1.68U 1.79U 17UDJ*


EB-2 NA 1.73U 1.73U 1.54U 1.73U 1.65U 1.73U 1.58U 1.73U 1.73U 1.61U 1.63U 1.73U 4.58


U: Analyte not detected.


J: Estimated concentration.  J* = Qulaified based on Data Usability Summary Report.


D: Dilution 


BD: Blind Duplicate


FRB: Field Reagent Blank


EB: Equipment Blank (EB-1 = Sample Pump; EB-2= stainless steel well screen).  Collected after decon of equipment post well installation


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter


Table B26 Phase 5 PFC-GP-111 BGRR VP01_2020 040621
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Table B-27


TCRA PFAS Plume Characterization Report


Former Firehouse Phase 5 Geoprobe PFC-GP-112


Installed: September 23-24, 2020


Brookhaven National Laboratory
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34-39 0.2U 3.34 6.21 3.88 5.03DJ 1.66U 4.17 7.24 25.6 1.75U 1.63U 0.64J 15.4


40-44 0.15J 7.64 6.06 2.29 5.76DJ 1.67U 2.42 11.5 5.39 0.78J 1.63U 1.42J 4.62


50-54 0.18J 8.8 4.81 1.68 4.75DJ 1.65U 1.54J 11 3.08 0.68J 1.62U 1.37J 1.92


60-64 0.17J 7.5 5.96 1.45J 4.23DJ 1.73U 1.85 9.29 3.56 0.96J 1.70U 1.27J 1.96


70-74 0.15J 8.5 6.42 1.7 4.63 1.70U 2.48 9.88 4.49 1.45 1.66U 1.12 3.34


80-84 0.14J 10.1 7.96 2.89 7.43 1.76U 3.41 15.7 7.71 1.97 1.73U 1.5J 6.06


90-94 0.14J 7.58 6.23 2.72 9.09 1.67U 2.26 10.9 4.16 1.65 1.63U 1.17 3.64


100-104 0.19U 8.68 6.05 2.55 8.23 1.70U 2.7 13.6 4.7 3.67 1.67U 1.2J 4.06


110-114 0.19U 3.38 7.09 1.74 9.17 1.67U 1.8 6.85 2.31 1.76U 1.63U 0.77J 1.87


120-124 0.12J 5.17 5.32 1.4 5.62 1.69U 1.62 10.5 2.48 3.03 1.66U 0.96 2.24


130-134 0.33 5.56 5.69 1.28J 6 1.67U 1.7J 8.81 2.26 1.91 1.63U 1.03J 1.85


140-144 0.65 5.02 6.06 1.23J 4.6 1.67U 1.57J 5.44 1.41J 1.24J 1.64U 1.18J 1.76U


FRB NA 1.71U 1.71U 1.53U 1.71U 1.63U 1.71U 1.56U 1.71U 1.71U 1.59U 1.61U 1.71U


EB NA 1.68U 1.68U 1.50U 1.68U 1.60U 1.68U 1.53U 1.68U 1.68U 1.57U 1.58U 1.68U


U: Analyte not detected.


J: Estimated concentration.


D: Dilution 


BD: Blind Duplicate


FRB: Field Reagent Blank


EB: Equipment Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table B-28


TCRA PFAS Plume Characterization Report


Former Firehouse Phase 5 Geoprobe PFC-GP-113


Installed: September 25-28, 2020


Brookhaven National Laboratory
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35-39 NA 0.98J 5.13 1.54U 6.16 1.64U 1.61J 1.5J 3.54 1.73U 1.60U 1.62U 3.73


40-44 NA 5.13 7.48 2.35 4.4 1.67U 3.07 21.4 4.51 1.75U 1.63U 1.73 2.68


50-54 NA 10.2 7.13 2.29 6.91 1.63U 2.93 17.2 8.03 0.86J 1.59U 1.48J 6.26


60-64 NA 12.9 5.8 2.91 6.25 0.68J 2.32 16.6 6.31 0.72J 1.78U 1.54J 4.88


70-74 NA 15.1 6.76 2.96 6.43DJ 0.71J 2.02 19.4 6.09 2.62 1.60U 1.65 3.97


80-84 NA 16.9 7.26 3.18 6.38DJ 0.82J 2.03 22.8 5.14 3.56 1.59U 1.6J 3.86


90-94 NA 15.1 6.68 2.04 4.93 0.59J 1.31J 13.4 1.73 8.4 1.59U 1.41J 1.77


100-104 NA 14.7 5.88 1.38J 3.41 1.63U 1.12J 6.87 1.19J 9.31 1.60U 1.14J 1.59J


110-114 NA 13.5 10.3 1.35J 4.57 0.57J 2.16 8.75 3.52 1.74 1.59U 1.03J 2.74


120-124 NA 17.6 8.29 1.27J 4.21 0.67J 1.45J 19.3 3.69 1.91 1.62U 1.23J 1.42J


130-134 NA 11.5 7.27 1.56 4.57 1.66U 1.5J 18.4 3.21 3.22 1.62U 1.56J 1.45J


140-144 NA 5.09 4.63 1.12J 4.37 1.68U 1.08J 9.77 2.1 1.77U 1.65U 1.17J 0.84J


FRB NA 1.79U 1.79U 1.59U 1.79U 1.70U 1.79U 1.63U 1.79U 1.79U 1.66U 1.88U 1.79U


U: Analyte not detected.


J: Estimated concentration.


D: Dilution 


BD: Blind Duplicate


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table B-29


TCRA PFAS Plume Characterization Report


Former Firehouse Phase 5 Geoprobe PFC-GP-114


Installed: September 23-24, 2020


Brookhaven National Laboratory
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35-39 0.2U 4.99 4.5 0.67J 5.21 1.71U 3.38 3.25 3.3 1.45U 1.67U 1.69U 2.85


40-44 0.2U 25.2 11.7 2.64 15.4D 1.3J 12 19.5 22.8 1.04J 1.65U 1.75 15.7


50-54 0.2U 53.1 15.1 3.04 9.56D 4.67 3.88 63 12.3 0.94J 0.74J 2.63 5.97


60-64 0.19U 180D 27.7 4.28 6.88DJ* 10.9 4.35 156D 23.1 1.25J 10.3 5.45 7.44


70-74 0.19U 145D 110 5.01 8.75 3.77 13.3 279D 92.1 1.19J 9.3 5.52 14.1


" " BD 0.19U NA NA NA NA NA NA NA NA NA NA NA NA


80-84 0.19U 113 66.1 3.76 6 2.7 8.38 198D 52.7 1.05J 1.64U 3.23J* 8.47


" "BD NA 96.4 63.6 4.1 5.89 2.38 8.96 198D 57.6 1.14J 1.65U 4.44J* 8.72


90-94 0.19U 14 17.1 3.16 5.25 0.82J 3.21 60.6 10.7 0.74J 1.69U 2.42 3.52


100-104 0.19U 7.64 11.1 2.11 4.38 1.68J 2.01 28.3 4.92 1.77U 1.65U 1.06J 2.02


110-114 0.19U 10.5 5.21 0.93J 2.64 1.70U 1.03J 13.8 2.86 1.79U 1.66U 0.84J 0.94J


120-124 0.13J 55.6 21.7 2 3.97 1.94 3.04 81.9 16.3 0.79J 0.7J 1.95 4.94


130-134 0.76 38.8 19.4 2.31 5.45 3.23 3.48 113 12.5 2.26 1.67U 3.78 3.62


140-144 0.98 5.98 11.4 1.48J 6.57 1.72U 3.34 14 4.63 1.81U 1.68U 1.55J 1.35J


FRB NA 0.86J 1.79U 1.60U 1.79U 1.70U 1.79U 1.63U 1.79U 1.79U 1.67U 1.69U 1.79U


FB 0.19U NA NA NA NA NA NA NA NA NA NA NA NA


EB 0.21U NA NA NA NA NA NA NA NA NA NA NA NA
U: Analyte not detected.


J: Estimated concentration.


J*: Qualified based on Data Usability Summary Report.


D: Dilution 


BD: Blind Duplicate


FRB: Field Reagent Blank


FB: Field Blank.  EB: Equipment Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table B-30


TCRA PFAS Plume Characterization Report


Former Firehouse Phase 5 Geoprobe PFC-GP-115


Installed: September 25-28, 2020


Brookhaven National Laboratory
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35-39 NA 2.13J* 12.2 1.33J 14 1.73U 7.41 24.2 11.3 10.82U 1.69U 1.71U 7.29


40-44 NA 7.68 8.07 1.52J 10J* 1.69U 3.28 8.42 6.19 1.78U 1.66U 1.68U 3.52


50-54 NA 14.5 20.1 2.44 8.56 1.71U 3.19 49 14 1.80U 1.68U 1.71 3.76


60-64 NA 18.5 14.9 2.66 7.47J* 0.97J 3.71 35.3 8.38 1.83U 1.70U 1.73 3.39


" " BD NA 20.2J* 14.4 2.94 7.39 0.81J 2.81 36.3 8.41 1.77U 1.65U 1.79 3.6


70-74 NA 13.9J* 13.1 3.47 7.32 0.61J 3.42 39.1 10.6 1.77U 1.64U 1.57J 4.3


80-84 NA 101 16.2 5.13 6.45 5.05 2.75 87.2 13.2 1.78U 1.65U 4.37 4.38


90-94 NA 64.3 13.6 3.83 6.03 4.12 2.41 66.9 9.78 1.75U 1.63U 3.32 3.63


100-104 NA 64.1 12.8 2.89 5.32J* 3.6 2.3 57.3 6.34 1.85U 1.73U 3.17 2.32


110-114 NA 231D 36.9 6.91 7.87J* 11.9 5.03 172D 19.4 1.79U 1.66U 10.2 6.08


120-124 NA 181D 15.7 7.3 7.71J* 5.62 2.98 81.3 11 1.77U 1.65U 4.41 4.01


130-134 NA 109J* 15 5.34 6.3J* 3.97 2.53 72.3 7.49 0.68J 1.67U 3.85 3.48


FRB NA 1.79U 1.79U 1.59U 1.79U 1.70U 1.79U 1.63U 1.79U 1.79U 1.66U 1.68U 1.79U


U: Analyte not detected.


J: Estimated concentration.


J*: Qualified based on Data Usability Summary Report.


D: Dilution 


BD: Blind Duplicate


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table B-31


TCRA PFAS Plume Characterization Report


Former Firehouse Phase 5 Geoprobe PFC-GP-117


Installed: October 7-8, 2020


Brookhaven National Laboratory
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20-24 0.2U 3.67 9.58 1.28J 12.4 1.76U 1.66J 3.32 1.3J 1.85U 1.72U 1.74U 1.13J


30-34 0.2U 3.92 1.72U 1.67U 9.38DU 1.78U 1.43J 1.71U 2.28 0.88J 1.74U 1.76U 1.97


" " BD NA 4.01 1.96 1.61U 9.05DU 1.72U 1.71J 0.65J 2.37 1J 1.68U 1.70U 2.31


40-44 0.19U 9.33 3.56 1.15J 6.27 1.71U 3.23 1.66 4.63 1.25J 1.68U 1.69U 5.13


50-54 0.19U 0.87J 1.78U 1.58U 1.78U 1.69U 1.78U 1.62U 1.78U 1.78U 1.65U 1.67U 1.78U


60-64 0.19U 1.57J 1.79U 0.78J 2.01 1.70U 1.79U 0.9J 1.79U 1.79U 1.66U 1.68U 1.79U


70-74 0.19U 3.33 1.43J 0.61J 6.07 1.69U 0.75J 1.68 1.22J 1.78U 1.65U 1.67U 1.34J


80-84 0.19U 3.22 1.63J 0.66J 3.11 1.75U 1.84U 2.46 1.18J 1.84U 1.71U 1.73U 1.11J


90-94 0.19U 12.9 3.73 1.55J 5.47 1.68U 1.2J 8.2 2.15 0.78J 1.64U 1.03J 1.56J


100-104 0.19U 15 3.53 1.44J 3.49 1.69U 2.12 9.3 3.44 0.72J 1.65U 1.16J 2.25


110-114 0.099J 24.4 5.4 1.55J 3.83 1.75U 3.15 11 5.42 0.63J 1.71U 1.29J 2.54


120-124 0.2U 4.6 4.85 2.6 9.49 1.74U 1.85 8.54 2.74 1.84U 1.71U 1.32J 1.48J


FRB NA 1.78U 1.78U 1.58U 1.78U 1.69U 1.78U 1.62U 1.78U 1.78U 1.66U 1.67U 1.78U


U: Analyte not detected.


J: Estimated concentration.


D: Dilution 


BD: Blind Duplicate


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table B-32


TCRA PFAS Plume Characterization Report


Former Firehouse Phase 5 Geoprobe PFC-GP-118


Installed: October 1-2, 2020


Brookhaven National Laboratory
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20-24 NA 9.6 4.18 1.18J 6.85 1.65U 1.29J 2.32 1.59J 1.21J 1.61U 1.63U 1.88


30-34 NA 7.99 2.58 1.14J 5.89 1.74U 1.4J 4.56 2.5 0.92J 1.71U 1.73U 2.04


40-44 NA 5.56 3.64 1.46J 5.79 1.71U 1.79J 3.98 3.26 1.80U 1.68U 1.69U 2.19


50-54 NA 5.28 4.89 1.46J 6.09 1.69U 1.4J 5.18 4.48 1.78U 1.65U 1.67U 2.47


60-64 NA 10.4 2.84 1.49J 4.85DJ 1.68U 1.74J 4.66 7.75 1.17J 1.64U 1.66U 6.39


70-74 NA 9.33 1.6J 1.2J 5.96 1.70U 0.6J 4.41 1.96 0.67J 1.67U 1.69U 2.13


80-84 NA 10.7 3.69 1.85 5.7 1.68U 1.68J 6.08 4.46 0.82J 1.65U 0.65J 3.63


90-94 NA 12.0 3.18 0.99J 4.39 1.70U 2.6 2.83 8.94 1.15J 1.66U 1.68U 6.81


100-104 NA 8.52 6.6 2.07 8.03 1.68U 4.22 9.37 9.11 0.74J 1.64U 1.16J 7.39


110-114 NA 7.09 5.94 1.88 8.86 1.69U 3.93 7.43 10.3 0.65J 1.65U 0.99J 9.35


120-124 NA 4.02 4.86 1.27J 7.33 1.72U 1.81 7.67 2.37 1.81U 1.68U 0.77J 1.13J


130-134 NA 3.35 4.2 1.4J 6.7 1.66U 1.23J 10.7 2.13 1.74U 1.62U 1.26J 1.45J


FRB NA 1.77U 1.77U 1.57U 1.77U 1.68U 1.77U 1.61U 1.77U 1.77U 1.65U 1.66U 1.77U


U: Analyte not detected.


J: Estimated concentration.


D: Dilution 


BD: Blind Duplicate


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table B-33


TCRA PFAS Plume Characterization Report


Former Firehouse Phase 5 Geoprobe PFC-GP-119


Installed: October 5-6, 2020


Brookhaven National Laboratory
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25-29 0.19U 1.41J 3.81 0.94J 3.49 1.78U 1.57J 3.78 4.67 1.87U 1.74U 1.76U 3.71


30-34 0.2U 4.49 5.85 1.77 4.32 1.70U 2.27 6.73 6.78 1.79U 1.66U 0.81J 4.65


40-44 0.19U 11.3 1.75J 1.25J 1.84J 1.78U 0.8J 8.02 1J 1.87U 1.74U 0.84J 0.86J


50-54 0.19U 12.2 3.9 0.83J 3.02 1.69U 1.36J 3.78 2.79 0.85J 1.65U 1.67U 2.13


60-64 0.19U 10.7 3.64 0.81J 5.02 1.72U 1.81U 3 1.6J 0.84J 1.68U 1.70U 1.79J


" " BD 0.19U NA NA NA NA NA NA NA NA NA NA NA NA


70-74 0.2U 6.31 3.92 1.59U 3.91 1.70U 1.81 2 4.9 0.66J 1.66U 1.68U 3.83


80-84 0.19U 5.75 2.61 1.13J 3 1.75U 1.3J 5.08 2.55 1.84U 1.71U 0.65J 2.1


90-94 0.19U 7.68 2.55 1.59U 2.28 1.70U 1.21J 1.77 3.42 0.9J 1.66U 1.68U 3.04


100-104 0.19U 10.7 4.11 0.8J 5.04 1.77U 4.29 3.22 10.2 0.98J 1.73U 1.75U 8.12


110-114 0.19U 12.8 6.75 2.13 13.4 1.70U 12 7.01 32.8 1.81 1.67U 0.84J 28.6


120-124 0.19U 9.49 5.84 1.97 14.4 1.71U 12.1 7.2 37.3 1.36J 1.67U 0.83J 32.7


130-134 0.19U 4.22 4.85 1.3 6.14 1.70U 1.78J 7.98 3 1.79U 1.67U 0.76J 2.16


FRB NA 1.77U 1.77U 1.57U 1.77U 1.68U 1.77U 1.61U 1.77U 1.77U 1.64U 1.66U 1.77U


U: Analyte not detected.


J: Estimated concentration.


D: Dilution 


BD: Blind Duplicate


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table B-34


TCRA PFAS Plume Characterization Report


Former Firehouse Phase 5 Geoprobe PFC-GP-120


Installed: October 1-2, 2020


Brookhaven National Laboratory
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25-29 NA 8.73 4.3 1.34J 6.57 1.64U 3.39 2.99 8.08 0.86J 1.61U 1.62U 6.57


30-34 NA 4.86 5.12 1.38J 5.02DJ 1.71U 3.43 3.91 10 0.82J 1.67U 1.69U 7.99


40-44 NA 6.1 4.02 1.48J 8.59DJ 1.72U 2.55 3.93 6.9 0.76J 1.68U 1.70U 6.29


50-54 NA 8.65 3.41 1.26J 6.48DJ 1.76U 2.31 3.33 5.81 0.98J 1.72U 1.74U 4.36


60-64 NA 7.91 5.31 1.96 9.31DJ 1.82U 6.25 5.47 17.2 1.09J 1.79U 1.80U 14.2


70-74 NA 19.7 5.99 2.57 19.8D 1.85U 17.8 7.26 60.9 2.73 1.81U 0.69J 50.3


" " BD NA 21.1 6.18 2.82 16.9D 1.72U 20 7.81 63.7 2.83 1.68U 1.02J 49.8


80-84 NA 15.1 5.8 3.02 17.8D 1.77U 13.9 6.35 49.2 2.11 1.73U 0.74J 38.6


90-94 NA 10.2 5.67 2.68 11.6D 1.76U 9.98 11.3 35 1.99 1.72U 1.14J 32.2


100-104 NA 8.29 5.48 2.79 12.6D 1.73U 9.88 8.44 31.8 1.65J 1.70U 0.93J 30.8


110-114 NA 11.4 6.16 2.79 17.4 1.77U 15 11.7 57.5 1.84J 1.74U 1.25J 46.1


120-124 NA 4.77 4.51 1.67 7.69 1.70U 3.58 12.3 12.2 1.12J 1.67U 0.97J 12.3


130-134 NA 7 7.27 1.83 5.97 1.69U 2.96 18.6 6.66 2.7 1.66U 1.22J 5.16


FRB NA 2.06U 2.06U 1.83U 2.06U 1.96U 2.06U 1.88U 2.06U 2.06U 1.92U 1.94U 2.06U


U: Analyte not detected.


J: Estimated concentration.


D: Dilution 


BD: Blind Duplicate


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter


Table B34 Phase 5 PFC-GP-120 040621
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Table B-35


TCRA PFAS Plume Characterization Report


Former Firehouse Phase 5 Geoprobe PFC-GP-121


Installed: September 23-24, 2020


Brookhaven National Laboratory
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40-44 0.64 2.27 4.38 1.8J 5.86 2.07U 2.5 5.66 3.24 2.17U 2.02U 2.04U 2.22


44-48 0.51 1.09J 3.35 1.43J 4.79 1.80U 1.69J 5.35 2.59 1.90U 1.76U 1.78U 1.98


56-60 0.2 11 6.23 1.77 4.44 1.83U 1.35J 11.6 2.85 5.87 1.79U 1.34J 2.02


68-72 0.29 14.1 4.66 0.95J 2.83 1.75U 0.82J 4.8 1.23J 13 1.71U 0.74J 1.04J


80-84 0.35 19.7 8.72 1.58J 4.2 0.91J 1.78J 17.1 3.7 1.91J 0.87J 1.41J 3.33


92-96 0.50 11.3 8.91 1.34J 3.93 1.76U 1.73J 9.54 2.48 2.05 1.72U 1.04J 1.78J


104-108 0.45 15.7 12 1.39J 4.27 0.82J 2.07 20.1 4.26 2.09 1.82U 1.29J 2.04


116-120 0.46 20.2 11.1 1.67 4.09 0.9J 2.22 31.1 5.44 2.21 1.75U 1.68J 2.41


128-132 0.69 12.9 8.48 1.77 5.09 0.64J 1.71J 32.6 4.93 1.73J 1.72U 2.53 2.26


140-144 1.5E 3.12 4.78 1.34J 5.24 1.88U 0.99J 29.3 3.81 1J 1.85U 1.88 1.11J


FRB NA 1.76U 1.76U 1.56U 1.76U 1.67U 1.76U 1.60U 1.76U 1.76U 1.63U 1.65U 1.76U


U: Analyte not detected.


J: Estimated concentration.


D: Dilution 


E: Results were over calibration range on raw data.  Results were bias corrected.


BD: Blind Duplicate


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table B-36


TCRA PFAS Plume Characterization Report


Former Firehouse Phase 5 Geoprobe PFC-GP-122


Installed: September 18, 2020


Brookhaven National Laboratory
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44-48 NA 35.8 20.6 2.19 7.87DJ* 1.67J 4.36 39.7 17.1 3.36 2.06U 1.25J 5.97 1.72J


56-60 NA 126 72 4.67 6.53 5.01 7.89 229D 55.7 1.29J 1.67U 4.76 9.49 1.79UJ*


68-72 NA 34.2 30.7 2.23J* 9.05DUJ* 1.06J 3.82 76 26.7 0.89J 1.68U 1.54J 3.98 1.81U


80-84 NA 8.62 9.93 1.82 4.36 1.73U 1.55J 24 5.47 1.82U 1.69U 1.32J 1.84 1.82U


92-96 NA 11.1J* 8.62J* 1.22J 4.27 1.06J 1.86 30.3 5.57 1.77U 1.65U 2.14 1.54J 1.77UJ*


104-108 NA 58.8 21.2 2.93 4.56 6.87 4.12 169D 14.8 1.83U 1.70U 9.92 3 1.83U


116-120 NA 85.5 31.3 4.83 4.48 9.38 5.64 358D 23.7 1.80U 1.68U 15.4 4.44 1.80U


128-132 NA 41 19.5 2.56 5.36 5.14 3.87 152 9.52 4.34 1.65U 8.8 3.09 1.77UJ*


140-144 NA 2.9 2.83 0.9J 2.4 1.78U 1.87U 4.7 2.5 1.87U 1.74U 1.76U 1.87U 1.87U


FRB NA 1.79U 1.79U 1.60U 1.79U 1.70U 1.79U 1.63U 1.79U 1.79U 1.67U 1.69U 1.70U 1.79U


U: Analyte not detected.


J: Estimated concentration.


J*: Qualified based on Data Usability Summary Report.


D: Dilution 


BD: Blind Duplicate


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table B-37


 TCRA PFAS Plume Characterization Report


Former Firehouse Phase 5 Geoprobe PFC-GP-123


Installed: September 21-22, 2020


Brookhaven National Laboratory
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40-44 0.2U 15 11.6 2.3 10.8 0.78J 4.17 26.8 7.43 0.7J 1.78U 1.54J 6.05


44-48 0.2U 29.1 21.3 2.89 10 1.04J 4.89 93.4 19.7 1.84U 1.74U 2.84 7.16


56-60 0.2U 24.1 14.4 3.13 8.13 1.05J 3.29 60.4 11.4 1.81U 1.68U 2.85 4.52


68-72 0.2U 28.1 8.16 2.44 4.24 1.24J 1.75J 32 5.87 1.85U 1.72U 1.81 1.99


80-84 0.2U 42.8 7.7 3.28 4.86 1.94 1.42J 37 5.77 1.81U 1.69U 2.28 1.84


92-96 0.2U 52.5 13.4 3.81 5.96 3.99 2.53 59.5 5.78 1.87U 1.74U 3.38 2.92


" " BD 0.2U 50.3 12.4 3.97 5.31 3.82 2.17 55.8 5.65 1.79U 1.67U 3.09 3.02


104-108 0.2U 5.23 4.82 1.46J 5.19 1.70U 0.96J 7.31 1.55J 1.79U 1.67U 0.91J 1.31J


116-120 0.2U 13.5 5.84 1.62 5.16 0.64J 1.13J 11.7 1.59J 1.78U 1.66U 1.16J 1.78U


128-132 0.2U 4.4 3.96 1.15J 5 1.73U 0.72J 8.29 1.82U 1.82U 1.69U 0.83J 1.82U


140-144 0.2U 3.94 3.47 0.74J 3.65 1.65U 0.76J 5.14 0.79J 1.74U 1.62U 1.64U 1.74U


FRB NA 1.89U 1.89U 1.68U 1.89U 1.79U 1.89U 1.72U 1.89U 1.89U 1.76U 1.78U 1.89U


EB NA 1.84U 1.84U 1.64U 1.84U 1.75U 1.84U 1.68U 1.84U 1.84U 1.71U 1.73U 1.84U


U: Analyte not detected.


J: Estimated concentration.


D: Dilution 


BD: Blind Duplicate


EB: Equipment Blank (Geoprobe screen)


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table B-38


TCRA PFAS Plume Characterization Report


Former Firehouse Phase 5 Geoprobe PFC-GP-128


Installed: January 14-15, 2021


Brookhaven National Laboratory
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30-34 NS 8.32 1.81J 0.72J 2.38 1.75U 1.01J 2.71 4.22 1.84U 1.71U 1.73U 1.75U


40-44 NS 6.88DJ 9.3DU 8.28DU 9.3DU 8.84DU 9,3DU 3.25DJ 3.2DJ 9.3DU 8.65DU 8.74DU 9.3DU


50-54 NS 8.16 2.07 0.61J 2.26 1.76U 1.39J 2.85 4.76 0.74J 1.72U 1.84U 2.7


60-64 NS 3.53 0.95J 0.79J 1.24J 1.70U 0,98J 2.74 3.47 1.79U 1.66U 1.68U 2.03


70-74 NS 3.35 1.83J 1.65U 2.59 1.77U 1.71J 2.91 3.72 1.86U 1.73U 1.75U 2.89


80-84 NS 5.34 3.52 0.9J 2.6 1.72U 1.12J 7.88 2 0.67J 1.68U 0.93J 1.02J


90-94 NS 9.08 5.79 1.23J 3.36 1.72U 1.85 12 3.1 1.18J 1.68U 0.88J 1.75J


100-104 0.3 80.4 24.1 2.16 2.72 3.94 2.99 152 16 5.29 1.71U 3 2.63


110-114 0.21 91.8 33.4 2.93 3.32 3.63 4.25 212D 36.1 3.99 1.64U 3.13 5.22


120-124 0.17J 91.6 40.8 3.31 4.07 4.41 5.1 300D 43.4 2.26 1.66U 4.07 6.43


130-134 0.15J 150 61.5 4.42 4.95 7.44 7.56 408D 66.4 1.82J 1.71U 6.01 8.82


140-144 0.2 45.3 38.3 3.43 4.06 4.63 4.99 260D 32.1 1.79U 1.67U 4.74 4.46


FRB -- 1.96U 1.96U 1.75U 1.96U 1.86U 1.96U 1.79U 1.96U 1.96U 1.82U 1.84U 1.96U


U: Analyte not detected.


J: Estimated concentration.


D: Dilution 


BD: Blind Duplicate


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter


Table B38 Phase 5 PFC-GP-128 040621
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Table B-39


TCRA PFAS Plume Characterization Report


Former Firehouse Phase 5 Geoprobe PFC-GP-129


Installed: January 19-20, 2021


Brookhaven National Laboratory
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30-34 NA 3.61 2.64 1.68U 1.68J 1.79U 1.47J 4.28 6.34 1.89U 1.75U 1.77U 5.39 284U


40-44 NA 7.36 2.44 0.73J 2.86 1.77U 0.64J 7.35 2.64 0.64J 1.73U 1.75U 1.65J 282U


50-54 NA 6.26 3.02 0.73J 3.04 1.74U 0.89J 6.82 1.93 1.84U 1.71U 1.73U 1.32J 378U


60-64 NA 6.6 1.43J 0.78J 2.9 1.69U 1.78U 3.97 1.64J 0.77J 1.66U 1.67U 1.28J 265U


70-74 NA 15.8 4.45 3.32 3.4 1.67U 1.78 18.4 3.31 1.59J 1.63U 2.63 1.66J 273U


80-84 NA 39.8 10.5 1.9 4.18 1.21J 1.79J 31.7 3.44 8.32 1.67U 1.54J 1.89 4,710


90-94 NA 91.8 25.3 2.71 4.58 4.05 2.76 101 9.93 6.81 1.64U 2.47 3.09 3,520


100-104 0.16J 269D 69.3 4.78 6.29 20.2 6.61 263D 28.3 2.71 1.66U 5.95 7.7 1,220


" " BD 0.16J 312D 65.5 4.76 6.46 21.7 7.16 287D 26.4 2.92 1.70U 5.88 7.35 976


110-114 0.12J 308D 149 6.28 7.56 20.3 15.4 706D 70.4 2.26 1.70U 9.99 11.2 834


120-124 0.23 95 24.7 5.02 5.44 8.69 4.21 240D 14.3 1.63J 1.66U 11.6 3.8 1,540


130-134 0.46 63.2 22.8 3.54 4.64 4.32 3.38 189D 14.5 3.49 1.70U 6.86 3.12 2,010


140-144 1.1 10.7 3.35 2.76 3.75 0.59J 1.02J 94.1 4.35 1.76U 1.64U 5.55 0.75J 1,160


FRB -- 1.91U 1.91U 1.70U 1.91U 1.82U 1.91U 1.74U 1.91U 1.91U 1.78U 1.80U 1.91U --


U: Analyte not detected.


J: Estimated concentration.


D: Dilution 


BD: Blind Duplicate


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table B-40


TCRA PFAS Plume Characterization Report


Former Firehouse Phase 5 Geoprobe PFC-GP-130


Installed: January 21-22, 2021


Brookhaven National Laboratory
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30-34 NA 6.53 2.96 2.13 5.2 1.70U 1.5J 5.56 3.32 1J 1.66U 0.84J 3.26 0.97J 3.39U


40-44 NA 8.05 3.65 2.19 8.49 1.72U 1.21J 4.58 3.91 1.76J 1.68U 1.70U 4.64 0.81J 3.44U


50-54 NA 7.15 3.04 1.29J 3.8 1.69U 1.97 5.05 5.5 0.83J 1.66U 1.67U 3.64 0.6J 3.38U


60-64 NA 5.9 2.88 0.86J 3.05 1.65U 1.35J 4.79 3.23 0.72J 1.61U 1.63U 2.27 1.73U 1.95J


70-74 NA 6.4 1.69J 0.88J 2.84 1.70U 1.07J 5.52 2.82 0.64J 1.67U 0.6J 2.55 1.79U 3.41U


80-84 NA 16.3 16.5 19 5.55 1.58J 5.24 144 19.2 1.77U 1.64U 38.2 5.41 1.77U 3.35U


90-94 NA 41.5 22.8 3.19 4.54 3.86 4.17 119 14.6 0.75J 1.64U 4.83 3.27 1.76U 1.41J


100-104 0.2U 128 63 4.42 7.16 9.98 8.11 356D 40.6 0.69J 1.65U 5.98 6.87 1.77U 3.36U


110-114 0.2U 170D 86.5 5.74 6.16 7.52 9.51 350D 50.3 1.32J 1.71U 7.87 8.06 1.84U 3.49U


120-124 0.2U 173D 19.6 4.29 4.44 4.11 4.16 124 14.5 1.75U 1.63U 6.24 3.2 1.75U 3.33U


130-134 0.69 0.92J 1.03J 1.1J 1.96 1.74U 1.84U 2.94 1.74J 1.84U 1.71U 1.16J 1.84U 1.84U 3.49U


140-144 1.1 1.77U 1.77U 1.1J 1.77U 1.69U 1.77U 1.61U 1.77U 1.77U 1.65U 1.67U 1.77U 1.77U 3.37U


FRB -- 1.92U 1.92U 1.71U 1.92U 1.83U 1.92U 1.75U 1.92U 1.92U 1.79U 1.81U 1.92U 1.92U 3.65U


U: Analyte not detected.


J: Estimated concentration.


D: Dilution 


BD: Blind Duplicate


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table B-41


TCRA PFAS Plume Characterization Report


Former Firehouse Phase 5 Geoprobe PFC-GP-132


Installed: September 28, 2020


Brookhaven National Laboratory
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30-34 NA 25.1 23.7 2.18 7.92 5.74 5.33 151 12.5 3.19 1.76U 1.36J 8.72


34-38 NA 136 29.1 2.74 8.35 9.82 4.81 63.6 11.8 3.74 1.89U 1.61J 8.58


38-42 NA 128 20.9 2.85 7.87 5.66 5.04 55.9 11.5 2.07 1.66U 1.89 8


42-46 NA 21.7 7.26 3.51 5.08 1.72U 1.16J 16.2 2.68 0.66J 1.68U 2.08 2.02


46-50 NA 15.6 8.8 3.63 5.74 1.94U 1.64J 13.7 2.42 2.05U 1.90U 1.95 2.39


50-54 NA 13.5 5.12 3.77 5.6 1.94U 1.24J 15.3 1.90J 2.04U 1.90U 2.28 1.71J


62-66 NA 14.7 9.81 3.16 4.6 1.64U 2.16 14.5 2.18 0.76J 1.61U 2.35 1.91


74-78 NA 16.6 7.78 2.66 3.25 1.93U 1.5J 12.7 3.15 0.75J 1.89U 2.17 1.98J


86-90 NA 15.1 7.93 3.82 5.85 1.71U 1.88 11.7 5.25 0.8J 1.67U 1.89 2.75


98-102 NA 16.2 6.31 3.21 4.45 1.73U 1.5J 12.6 4.57 0.96J 1.70U 2.04 2.17


FRB NA 1.92U 1.92U 1.71U 1.92U 1.83U 1.92U 1.75U 1.92U 1.92U 1.79U 1.81U 1.92U


U: Analyte not detected.


J: Estimated concentration.


D: Dilution 


BD: Blind Duplicate


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table B-42


TCRA PFAS Plume Characterization Report


Former Firehouse Phase 5 Geoprobe PFC-GP-133


Installed: September 29, 2020


Brookhaven National Laboratory
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30-34 NA 754D 241D 33 18.8 119 48.1 2,670D 114 1.52J 1.77U 131 27.5


34-38 NA 865D 119 10.2 13 77.7 12.9 919D 32.5 2.03 1.75U 18.6 9.66


38-42 NA 348D 204D 46.7D 15.4D 114D 27.6D 136D 266D 4.95DJ 8.77DU 49.5D 42.8D


42-46 NA 159 17.8 5.83 13.2 5.69 3.08 95 10.9 0.87J 1.66U 3.19 6.77


46-50 NA 67.1 16.2 4.67 10 3.52 2.72 97 9.26 1.81U 1.68U 2.77 4.03


50-54 NA 28.4 7.25 4.27 7.56 1.12J 1.48J 34.9 4.4 1.80U 1.67U 2.02 2.14


64-66 NA 74.2 11.9 2.91 5.6 2.67 1.77J 55.4 4.44 1.78U 1.66U 1.76 2.07


74-78 NA 12.6 7.13 2.43 3.87 1.71U 1.24J 9.29 2.28 1.80U 1.67U 1.27J 1.74J


86-90 NA 10.5 4.5 1.96 4.35 1.75U 0.83J 8.1 1.57J 1.84U 1.71U 1.12J 1.56J


98-102 NA 12.6 6.22 2.91 6.19 1.83U 1.91J 13.1 4.16 0.69J 1.79U 1.25J 3.4


FRB NA 1.86U 1.86U 1.65U 1.86U 1.76U 1.86U 1.69U 1.86U 1.86U 1.73U 1.75U 1.86U


U: Analyte not detected.


J: Estimated concentration.


D: Dilution 


BD: Blind Duplicate


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table B-43


TCRA PFAS Plume Characterization Report


Former Firehouse Phase 5 Geoprobe PFC-GP-134


Installed: October 1, 2020


Brookhaven National Laboratory
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30-34 NA 5,410D 596D 27.4 26.3D 390D 65.9 2,890D 463D 4.06 2.07U 139 71.7


34-38 NA 4,010D 527D 28.1 25.1D 224D 66.6 3,020D 399D 5.36 1.72U 131 62.9


38-42 NA 3,800D 196D 12.2 12.2D 107 26 1,060D 175D 2.49 0.87J 46.8 26.6


42-46 NA 1,400D 108 11.4 12.9D 39.7 15.2 692D 109 1.35J 1.90U 25.8 23.2


46-50 NA 32 8.52 2.55 5.23 0.81J 1.37J 21.7 5.31 1.85U 1.72U 1.58J 1.95


50-54 NA 16.3 4.91 2.08 4.84 1.75U 0.99J 9.59 2.24 0.68J 1.71U 1.41J 1.72J


62-66 NA 13.9 7.05 2.01 6.27 1.79U 2.02 15.5 3.68 1.61J 1.75U 0.76J 3.13


74-78 NA 13.3 4.99 1.32J 3.5 1.76U 1.38J 3.25 2.6 2.22 1.72U 1.74U 1.97


86-90 NA 9.66 4.68 1.61J 4.54 1.80U 1.35J 3 2.12 1.94 1.76U 1.78U 1.63J


98-102 NA 8.07 5.22 1.39J 5.11 1.83U 1.51J 2.71 2.67 1.33J 1.79U 1.81U 2.03


FRB NA 1.77U 1.77U 1.57U 1.77U 1.68U 1.77U 1.61U 1.77U 1.77U 1.64U 1.66U 1.77U


U: Analyte not detected.


J: Estimated concentration.


D: Dilution 


BD: Blind Duplicate


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table B-44


TCRA PFAS Plume Characterization Report


Former Firehouse Phase 5 Geoprobe PFC-GP-135


Installed: October 2, 2020


Brookhaven National Laboratory
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38-42 NA 1,040D 512D 25.6 97.9DUJ* 52.1 51.2 6,300D 512 7.37 13.4 32.9DJ* 63.2


42-46 NA 2,380D 222D 13.8 90.1DUJ* 53.9 26.6 2,510D 228D 8.07 48 28.7 28.2


" " BD NA 2,090D 214D 16.8 21.3 64.6 35.3 2,480D 212D 8.92 54.3 35.3 31.8


46-50 NA 2,100D 99.2 9.79 93.3DUJ* 33.6 16 1,600D 121 6.79 24.7 17.3 19.1


50-54 NA 1,410D 89 13.2 96.4DUJ* 24.2 18 1,410D 101 4.73 16.7 15.4 16.3


54-58 NA 1,670D 93.4 9.17 15.8 21.4 15.7 1,850D 112 4.26 0.99J 12.9 16.2


58-62 NA 760D 62.2 5.55 11.2DJ* 10.7 11.2 797D 57.3 2.88 1.73U 6.87 13


62-66 NA 11 6.6 1.47J 8.11 1.77U 1.54J 8.15 3.22 0.95J 1.74U 1.75U 2.89


74-78 NA 5.32 5.57 1.12J 4.46 1.78U 1.86J 3.17 2.91 1.46J 1.74U 1.76U 2.25


86-90 NA 4.67 5.98 0.82J 3.7 1.77U 1.88 2.2 2.38 1.72J 1.73U 1.75U 2.11


98-102 NA 4.97 5.88 0.84J 3.91 1.75U 2.04 2.1 2.52 1.24J 1.71U 1.73U 2.23


FRB NA 1.77U 1.77U 1.58U 1.77U 1.68U 1.77U 1.61U 1.77U 1.77U 1.65U 1.66U 1.77U


U: Analyte not detected.


J: Estimated concentration.


J*: Qualified based on Data Usability Summary Report.


D: Dilution 


BD: Blind Duplicate


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table B-45


TCRA PFAS Plume Characterization Report


Former Firehouse Phase 5 Geoprobe PFC-GP-136


Installed: September 30, 2020


Brookhaven National Laboratory
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38-42 NA 20.5 16.7 2 3.7 0.87J 2.85 68.2 15.2 1.90U 1.77U 2.61 2.47


42-46 NA 48.1 35 4.14 5.28 2.19 5.1 157D 27.9 0.73J 1.81U 5.98 4.97


" " BD NA 51.1 41 4.49 5.5 2.28 5.13 174D 29.9 0.71J 1.88U 7.22 5.2


46-50 NA 67.3 112 8.79 5.08 3.68 14.9 395 63.9 1.92U 1.79U 23.1 7.44


50-54 NA 18.9 29.6 1J 3.95 2.04U 2.27 58 8.07 1.01J 2.00U 1.38J 1.52J


54-58 NA 3.88 3.76 1.67U 2.66 1.78U 0.8J 2.18 1.72J 1.88U 1.75U 1.77U 1J


58-62 NA 3.98 3.99 1.61U 2.57 1.72U 0.84J 1.79 1.45J 1.81U 1.69U 1.70U 0.87J


62-66 NA 4.34 4.29 1.63U 2.73 1.74U 0.73J 1.91 1.29J 1.83U 1.70U 1.72U 0.96J


74-78 NA 4.85 4.38 1.61U 2.56 1.72U 1.15J 1.39J 1J 1.81U 1.68U 1.70U 0.83J


86-90 NA 4.64 4.56 0.73J 3.09 1.80U 1.05J 1.26J 1.13J 1.89U 1.76U 1.78U 0.87J


98-102 NA 6.25 4.03 0.66J 3.24 1.72U 0.32J 1.29J 1.23J 1.81U 1.68U 1.70U 0.92J


FRB NA 1.76U 1.76U 1.56U 1.76U 1.67U 1.76U 1.60U 1.76U 1.76U 1.64U 1.65U 1.76U


U: Analyte not detected.


J: Estimated concentration.


D: Dilution 


BD: Blind Duplicate


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table B-46


TCRA PFAS Plume Characterization Report


Former Firehouse Phase 5 Geoprobe PFC-GP-137


Installed: October 6, 2020


Brookhaven National Laboratory
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38-42 NA 13.8 22.5 5.97 5.84DJ 1.06J 3.7 184 15.1 2.30U 2.14U 5.94 3.44


42-46 NA 15.1 25.3 6.43 5.69DJ 1.09J 4.11 240 20.7 1.81U 1.69U 6.38 5.23


46-50 NA 16.1 30.1 8.9 6.45DJ 1.19J 3.75 170 18.1 0.67J 1.71U 10.1 2.94


50-54 NA 10.2 18.7 4.96 6.5DJ 1.02J 2.74 161 11.6 0.7J 1.70U 9.06 2.91


54-58 NA 7.16 6.16 2.27 4.4 1.72J 1.47J 33 5.63 1.81U 1.69U 2.09 1.76J


58-62 NA 4.05 2.03 1.08J 2.07 1.70U 1.79U 5.36 2.36 1.79U 1.67U 1.69U 0.94J


62-66 NA 5.02 2.61 1.33J 2.62 1.74U 0.78J 7.95 3.33 1.83U 1.70U 0.72J 1.26J


74-78 NA 5.96 4.19 1.8 4.34 1.70U 1.17J 12.7 3.16 1.79U 1.67U 1.07J 1.97


86-90 NA 46.4 8.51 3.46 7.5 1.96 2.03 44.1 9.12 0.73J 1.75U 2.95 2.92


98-102 NA 35.9 10.3 2.38 5.93 3.38 1.38J 82.6 7.94 1.85U 1.72U 3.31 2.35


FRB NA 1.68U 1.68U 1.50U 1.68U 1.60U 1.68U 1.53U 1.68U 1.68U 1.56U 1.58U 1.68U


U: Analyte not detected.


J: Estimated concentration.


D: Dilution 


BD: Blind Duplicate


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table B-47


TCRA PFAS Plume Characterization Report


Former Firehouse Phase 5 Geoprobe PFC-GP-138


Installed: October 13, 2020


Brookhaven National Laboratory
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40-44 NA 2.64h 13.5h 1.78Jh 10.3Dh 1.93Uh 2.85h 3.55h 8.38h 12.4h 1.89Uh 1.91Uh 5.71h 0.68Jh 3.39h


44-48 NA 2.3h 10.1h 1.5Jh 12.1Dh 1.94Uh 2.54h 3.98h 7.61h 11h 1.90Uh 1.92Uh 5h 2.04Uh 1.6Jh


56-60 NA 2.39h 3.99h 1.13Jh 6.3h 1.71Uh 1.67Jh 2.74h 3.15h 4.86h 1.68Uh 1.69Uh 2.32h 1.80Uh 1.80Uh


68-72 NA 2.84 3.81 1.01J 3.99 1.83U 0.82J 1.78h 1.47J 28.9 1.79U 1.81U 1.08J 1.93U 1.93U


80-84 NA 3.48 4.28 0.95J 4.45 1.68U 0.84J 1.75 1.44J 92.2 1.65U 1.66U 1.48J 1.77U 1.77U


92-96 NA 2.57 5.22 3.03 7.5 1.74U 2.3 2.48 10.1 97.1 1.70U 1.89 11.3 1.83U 1.83U


104-108 NA 2.14 4.43 4.75 6.26 1.72U 2.21 1.76 8.92 63.9 1.69U 2.15 8.2 1.81U 1.81U


116-120 NA 2.52 5.19 3 6 1.67U 2.55 2.01 4.08 73.3 1.63U 0.96J 3.59 1.75U 1.75U


128-132 NA 3.31 6.83 1.72 3.61 1.72U 1.92 2.89 1.11J 34.8 1.68U 0.88J 0.76J 1.81U 1.81U


140-144 NA 4.31 1.91 0.83J 1.55J 1.72U 1.81U 3.8 1.28J 0.68J 1.68U 0.74J 1.81U 1.81U 1.81U


FRB NA 1.77U 1.77U 1.58U 1.77U 1.68U 1.77U 1.61U 1.77U 1.77U 1.65U 1.67U 1.77U 1.77U 1.77U


U: Analyte not detected.


J: Estimated concentration.


D: Dilution 


h: Prep holding time exceeded.


BD: Blind Duplicate


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table B-48


TCRA PFAS Plume Characterization Report


Former Firehouse Phase 5 Geoprobe PFC-GP-139


Installed: October 15, 2020


Brookhaven National Laboratory
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40-44 NA 1.82U 5.43 1.37J 8.42 1.73U 2.83 3.65 4.08 0.8J 1.69U 1.71U 3.41


44-48 NA 0.79J 4.24 1.72 11.7 1.73U 2.09 2.63 4.08 0.98J 1.70U 1.72U 3.9


56-60 NA 1.49J 8.28 1.84 7.17 1.75U 3.63 18.4 8.29 10.9 1.72U 1.07J 4.6


68-72 NA 2.08 6.66 1.85 5.1 1.80U 2.33 19.5 4.17 34.2 1.77U 1.07J 2.05


80-84 NA 2.66 6.68 1.92 5.02 1.74U 1.98 14.2 4.42 53 1.70U 1.11J 2.26


92-96 NA 2.08 4.84 1.3J 4.54 1.72U 1.19J 7.01 3.22 50.4 1.68U 1.70U 2.04


104-108 NA 1.46J 4.85 1.38J 4.34 1.71U 1.36J 7.24 2.71 49.2 1.67U 0.69J 1.67J


116-120 NA 2.03 11.8 1.36J 5.09 1.74U 2.16 7.34 3.7 110 1.70U 0.75J 2.64


128-132 NA 2.04 8.59 1.36J 4.68 1.79U 2.47 6.1 3.52 65.4 1.75U 0.63J 1.9


140-144 NA 2.76 9.4 1.48J 3.95 1.75U 1.97 4.97 2.91 66.5 1.72U 1.74U 1.94


FRB NA 1.79U 1.79U 1.59U 1.79U 1.70U 1.79U 1.63U 1.79U 1.79U 1.66U 1.68U 1.79U


U: Analyte not detected.


J: Estimated concentration.


D: Dilution 


BD: Blind Duplicate


FRB: Field Reagent Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter
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Table B-49


TCRA PFAS Plume Characterization Report


Former Firehouse Phase 5 Geoprobe PFC-GP-140


Installed: October 19-20, 2020


Brookhaven National Laboratory


Sample 


Depth 


(BLS) 1
,4


-D
 (
µ
g/
L)


P
F


O
S


 (
n


g
/L


)


P
F


O
A


 (
n


g
/L


)


P
F


B
S


 (
n


g
/L


)


P
F


B
A


 (
n


g
/L


)


P
F


H
p


S
 (


n
g


/L
)


P
F


H
p


A
 (


n
g


/L
)


P
F


H
x


S
 (


n
g


/L
)


P
F


H
x


A
 (


n
g


/L
)


P
F


N
A


 (
n


g
/L


)


P
F


O
S


A
m


 (
n


g
/L


)


P
F


P
e
S


 (
n


g
/L


)


P
F


P
e
A


 (
n


g
/L


)


40-44 0.2U 1.86 8.46 4.35 5.64DJ 1.72U 2.78 63.3 4.9 5.04 1.68U 6.04 3.75


44-48 0.2U 2.49 13.3 5.9 5.73 0.69J 3.06 92.7 7.33 6.43 1.76U 8.25 4.93


56-60 0.2U 1.65J 6.49 2.2 3.39 1.77U 1.68J 21.9 3.71 3.19 1.74U 2.11 1.82J


68-72 0.2U 1.24J 6.38 1.42J 4.23 1.79U 1.5J 14.7 3.14 11.3 1.75U 1.22J 1.96


" " BD 0.2U 1.27J 6.23 1.51J 4.03 1.81U 1.78J 14.2 3.2 10.4 1.77U 1.13J 2.12


80-84 0.2U 1.36J 7.92 1.41J 2.78 1.72U 0.82J 4.07 1.43J 64.9 1.69U 1.70U 0.76J


92-96 0.2U 1.94 6.76 1.56J 4.15 1.71U 1.09J 7.03 2.04 34.6 1.68U 0.8J 1.12J


104-108 0.2U 1.84J 6.55 1.51J 3.58 1.84U 0.99J 7.38 1.74J 45.6 1.80U 0.97J 1.05J


116-120 0.2U 1.29J 27.8 1.76U 1.84J 1.88U 1.7J 1.39J 2.11 310 1.84U 1.86U 0.96J


128-132 0.17J 2.63 18.2 0.68J 2.8 1.78U 2.03 2.8 2.22 90.3 1.75U 1.76U 0.82J


132-136 0.19J 2.44 16.9 0.92J 2.63 1.77U 1.7J 2.6 1.87 59.6 1.73U 1.75U 0.77J


FB/FRB 0.2U 1.79U 1.79U 1.59U 1.79U 1.70U 1.79U 1.63U 1.79U 1.79U 1.66U 1.68U 1.79U


U: Analyte not detected.


J: Estimated concentration.


D: Dilution 


BD: Blind Duplicate


FRB: Field Reagent Blank


FB: Field Blank


NA: Samples not analyzed for this chemical.


BLS: Depth below land surface


µg/L: Micrograms per liter


ng/L: Nanograms per liter


Table B49 Phase 5 PFC-GP-140 040621
Page 1 of 1
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DATA USABILITY SUMMARY REPORT (DUSR)


PROJECT NAME:
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OU8-PFAS14
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IN AQUEOUS SAMPLES
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PROJECT NUMBER: 517551
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January 2021
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DATA VALIDATION FOR: SEMIVOA SIM Analyses - EPA Method 537.1
(PFAS)


SITE: OU8 PFAS14 Phase 5


Brookhaven National Laboratory


LABORATORY REPORT NO: 517551/42169


CONTRACT LAB: GEL Laboratories LLC


Charlestown, South Carolina


REVIEWER: Renee Cohen


DATE REVIEW COMPLETED: December 2020


MATRIX: Aqueous


The data validation was performed according to the guidelines in the USEPA National Functional Guidelines
for Organic Data Review and the USEPA Region II SOPs where applicable. In addition, method and QC
criteria specified in the NYSDEC ASP documents were cited. All data are considered valid and acceptable
except those analytes which have been deemed unusable *'R'* (unreliable). Due to various QC problems some
analytes may have been qualified with a (estimated), ''N'* (presumptive evidence for the presence of the
material, "U" (non-detect), or "JN'* (presumptive evidence for the presence of the material at an estimated
value) flag. All actions are detailed on the attached sheets.


Table 1 of this report includes a cross reference between the field sample ID and laboratory sample ID's.
Copies of the data qualifiers that may be used in this report are located in Appendix A of this report
Qualified data result pages are located in Appendix B of this report. Copies of the Chain of Custody (COC)
documents are located in Appendix C of this report.


This data assessment is for nine (9) field samples and one (1) Field Rinse Blank (FRB) sample that are listed
on the COC documents that accompanied the samples to the laboratory. The sample COC indicated that the
samples were collected July 31,2020 and August 3,2020. The samples were received at the laboratory on
August 5,2020 for the analyses requested on the COC documentation.


The samples were prepared and analyzed for PFAS target compounds via EPA Method EPA 537.IM.







ORGANIC DATA ASSESSMENT


I. OVERVIEW;


This data review report is for the samples analyzed for Semivolatile Organic Analytes. Analyses were performed in
accordance with USEPA approved methodologies. Data validation will utilize the validation guidelines listed
above, however, QA/QC requirements of SW846 will supersede CLP requirements in terms of calibration and
holding time where applicable. The aqueous samples associated with this data set were analyzed and reported for
PFAS via EPA Method 537.1. This data review is associated with the samples reported Laboratory Report 42169.


GEL Analytical Laboratories, Inc. generated a stand-alone report for this analytical fraction in compliance with the
NYS DEC ASP Category B deliverables. A summary of the applicable QC will be discussed at each section of the
report.


2. HOLDING TIME:


The amount of an analyte in a sample can change with time due to chemical instability, degradation,
volatilization, etc. If the specified holding time is exceeded, the data may not be valid. The NYS DEC ASP
criteria specifies holding times for properly preserved (where applicable) aqueous samples. These holding
times are based on Validated Time of Sample Receipt (VTSR). The holding times cited in the NY ASP were
reviewed.


Nine (9) aqueous field samples and one (I) Field Reagent Blank (FRB) sample were marked on the COC documents
for EPA Method 537.1 analysis. The samples were collected July 31,2020 and August 3,2020 and received at the
laboratory on August 5,2020 for the analyses requested on the COC documents that accompanied the samples to the
laboratoiy.


The samples in this data set were prepared in one (I) batch on August 6,2020. The extract analyses were
performed on August 7, 2020, August 8,2020 and August 11,2020.


Holding time criteria were met for the samples analyses and reanalyses reported in this data set.







ORGANIC DATA ASSESSMENT


3. SURROGATES:


The samples to be analyzed for PFAS and PFOS compounds are fortifled with four (4) surrogate compounds
that are representative of the reported target analytes.


PerfIuoro-n-(l^-13C2) decanoic acid, Perfluoro-n-(l,2-13C2) octanoic acid, Perfluoro-n-(23»4-13C3)
butanoic acid and Sodium pernuoro-l-(l,23»4-13C) octane sulfanate were added to each sample prior to
sample. These surrogate compounds were added to each of the field sample and QC sample reported in this
data report.


The percent recovery of each surrogate compound was reviewed in each of the field samples reported in this data
set. The percent (%) recovery of each surrogate compound met in-house QC criteria (70-130%) in the initial field
sample analyses reported in this data set. Surrogate recovery in the dilution analyses met QC criteria with the
exception of samples PFC-GP-66 72 (DF 1:5) and PFC-GP-66 57(DF 1:5). Perfluoro-n-l,2-13C2 decanoic acid was
recovered below QC limit in these dilution analyses. No action was taken due to the field sample dilution utilized to
report report the target analyte.


4. LABORATORY CONTROL SAMPLE, LCS:


The laboratory fortified the LCS sample with the reported list of target analytes. In house percent recovery
limits (70-130%,) were applied to each target analyte.


One (1) LCS sample has been prepared and analyzed with this data set. The percent recovery of the reported target
analytes met QC criteria in the LCS sample (Batch 2026958-8/7/20).


5. MATRIX SPIKE/SPIKE DUPLICATE, MS/MSD:


The MS/MSD data are generated to determine the long-term precision and accuracy of the analytical method
in various matrices and to demonstrate acceptable compound recovery by the laboratory at the time of
sample analysis.


Site specific MS/MSD was marked on the COC documents that accompanied the samples to the laboratory. Site
specific MS/MSD was performed on sample PFC-GP-66 82 (42169-007). The sample was initially analyzed and
reported without dilution. The sample was reanalyzed from a 1:5 dilution analysis to report the concentration of 6:2
FTS and PFBA within the calibration range of the instrument. The percent recovery (%) (70-130 %) of target
analytes met QC criteria in the reported MS and MSD samples. The RPD criteria (0-30%) was met site-specific
MS/MSD.







ORGANIC DATA ASSESSMENT


5. BLANK CONTAMINATION:


Quality assurance (QA) blanks, such as the method, trip, field, or rinse blanks are prepared to identify any
contamination that may have been introduced into the samples during sample preparation or field activity.
Method blanks measure laboratory contamination. Trip blanks measure cross-contamination of samples
during shipment Field and rinse blanks measure cross-contamination of samples during field operations.
Samples were only qualified with those QC samples associated with the particular blank.


A) Method Blank contamination


One (I) method blank sample (Batch ID: 2026958) is associated with the samples reported in this data set. The
method blank sample was prepared (8/6/20) and analyzed (8/7/20). The method blank sample was free from
contamination of reported/target analytes.


B) Field or Equipment Rinse Blank (ERB) contamination


One (I) Field Blank sample (FRB-42169-010) is associated with this data set. The Field Blank sample is free from
contamination of target analytes.


C) Trip Blank contamination


A Trip Blank sample was not collected and/or submitted with this data set. No action was taken based on this.







ORGANIC DATA ASSESSMENT


6. LC/MS CALIBRATION:


Satisfactory Instrument calibration is established to ensure that the instrument is capable of producing
acceptable quantitative data. An initial calibration demonstrates that the instrument is capable of giving
acceptable performance at the beginning of an experimental sequence. The continuing calibration verifies
that the instrument is giving satisfactory daily performance.


A) RESPONSE FACTOR
The response factor measures the instrument's response to specific chemical compounds. Region II data
review requires that the response factor of all analytes be greater than or equal to 0.05 in both initial and
continuing calibration analyses. A value less than 0.05 indicates a serious detection and quantitation problem
(poor sensitivity).


One (1) multi-level initial calibration curve analysis was performed August 6,2020. The reported target analytes
met QC criteria. (Instrument LCMSMS9). The Slope and Coefficient of Determination (COD) were calculated and
reported for each reported target analyte. QC criteria was met in each target compound in the reported initial
calibration analysis.


Continuing calibration verification (CCV) analyses were analyzed/reported August 6,2020 through August 11,
2020.


B) PERCENT RELATIVE STANDARD DEVIATION (RSD) AND PERCENT DIFFERENCE (%D):
Percent RSD (%) is calculated from the initial calibration and is used to indicate the stability of the specific
compound response factor over increasing concentration. Percent D compares the response factor of the
compounds in the continuing calibration standard to the mean response factor (RRF) from the initial
calibration. Percent D (%) is a measure of the instrument's daily performance.


One (1) multi-level initial calibration curve analysis was performed August 6,2020 (Instrument LCMSMS9). The
Coefficient of Determination (COD) was calculated and reported for each reported target analyte with the exception
of Perfluoro-n-2,3,4-13C3) butanoic acid and Sodium perfluoro-1- (1,2,3,4-1304) octanesulfonate. RSD (%) was
reported for these two (2) target analytes. RSD (%) criteria was met in the calibration curve analysis.


One (1) multi-level initial calibration curve analysis was performed on August 20,2020 (Instrument LCMSMS8).
RRF criteria were met in the initial calibration curve analysis. One (1) opening and one closing CCV standard is
associated with this data set. The average RRF met QC criteria in both the initial calibration curve and continuing
calibration curve analyses reported in this data set.


One (1) continuing calibration standard analysis (File ID PFC082020047.wiff) is associated with this data set. %
Difference met QC criteria (0-30%) with the exception of lH,lH,2H,2H-Perfluorooctane sulfonic acid (6:2 FTS).
The recovery of 6:2 FTS was reported above QC limit (154.2%). 6:2 FTS has been estimated "UJ" qualified if
reported from a dilution analysis.


Continuing calibration verification (CCV) standards were analyzed 8/6/20 through 8/11/20, Target analytes met QC
criteria in the reported CCV analyses reported in this data set.


Qualified data result pages are located in Appendix B of this report.







ORGANIC DATA ASSESSMENT


7. GC/MS INTERNAL STANDARDS PERFORMANCE:


Internal standard (IS) performance criteria ensure that the sensitivity and response are stable during every
run. The method recommends that the internal standard area count must not vary by more than a factor of 2
(-50% to +150%) from the associated continuing calibration standard. The method guidelines state that if the
area count is outside the (-50% to +150%) range of the associated standard, all of the positive results for
compounds quantitated using that IS are qualified estimated, "J'', and all non-detects below 50% are
qualified "UJ", non-detects above 100% should not be qualified or "R" if there is a severe loss of sensitivity.
The internal standard area count evaluation criteria are applied to all field and QC samples.


Extracted internal standards are reported in the data set. The samples in this data set were fortified with eighteen
(18) internal standards that are extracted and analyzed. The recovery of each internal standard in the field samples
and QC samples met QC criteria.


8. COMPOUND IDENTIFICATION:


Target compounds are identified on the LC/MS/MS by using the analyte's relative retention time (RRT). For
the results to be a positive hit, the sample peak must be within + 0.06 RRT units of the standard compound
and have an ion spectra which has a ratio of the primary and secondary ion intensities with 20% of that in
the standard compound. Target compounds are identified on the GC by using the analytes retention time.
Concentration is quantitated from the initial calibration curve. The laboratory reported the Limit of
Detection (LOD) and the Limit of Quantitation (LOQ) Sample results reported between the LOD and LOQ
have been estimated qualified by the laboratory. Aqueous sample results are reported in ng/L.


Nine (9) field samples and one (1) Field Rinse Blank (PRE) sample were marked on the COC for analysis by EPA
Method 537.1, These samples were collected at varying depths at location PFC-GP-66. The samples were prepared
and analyzed and reported via EPA Method 537.1. Twenty-three (23) PFAS target analytes were reported in each of
the samples reported in this data set.. The field sample depths were listed on the COC documents that accompanied
the samples to the laboratory.


A copy of the COC documents are located in Appendix C of this report.


The sample extracts in this data set were initially analyzed and reported without dilution. The laboratory reported
non-detects "U" qualified to the PQL/LOQ. A target analyte result reported between the MDL/LOD and the
PQL/LOQ have been estimated "J" by the laboratory. Sample data is reported on an "as received" basis.


Sample PFC-GP-66 132, PFC GP-66 122, PFC-GP-66 112 and PFC-GP-66 82 were initially analyzed and reported
without dilution. 6:2 FTS was not reported from the initial extract analysis. The concentration of 6:2 FTS was
reported from a 1:5 dilution analyses. 6:2 FTS was not detected in the 1:5 dilution analysis. 6:2 FTS has been
estimated "UJ" qualified in the dilution analysis.


Sample PFC-GP-66 102, PFC-GP-82, PFC-GP-66 62 and PFC-GP-66 57 were initially analyzed without dilution.
6:2 IT'S and PFBA were not reported from the initial extract analysis. The concentration of 6:2 FTS and PFBA
were not detected from the 1:5 dilution analysis. 6:2 FTS and PFBA have been estimated "UJ" qualified in the 1:5
dilution analysis.


Sample PFC-GP-66 92 and sample PFC-GP-66 72 was initially analyzed without dilution. The sample extract was
reanalyzed from a 1:5 dilution analysis to report the concentration of PFBA. PFBA was not detected in the 1:5
dilution analysis. PFBA has been estimated "UJ" qualified in the dilution analysis.


Qualified data result pages are located in Appendix B of this report.
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9. FIELD DUPLICATE ANALYSIS:


Field duplicate samples are collected and analyzed as an indication of overall precision. These results are expected
to have more variability than laboratory duplicate samples.


A Field Duplicate sample is not associated with this data set. No further action is taken.


10. SYSTEM PERFORMANCE AND OVERALL ASSESSMENT


Analytical QC criteria were met for these analyses with the exception of what was described in the above report.
The data reported agrees with the raw data provided in the final report. The laboratory provided a complete data
package and reported all data using acceptable protocols and laboratory qualifiers as defined in the report package.


Data reported in the laboratory report is acceptable for use, with the noted data qualifiers.


Qualified data result pages are located in Appendix B of this report.







TABLE 1







Sample ID Depth Laboratory ID


PFC-GP-66 132 42169-001


PFC-GP-66 122 42169-002


PFC-GP-66 112 42169-003


PFC-GP-66 102 42169-004


PFC-GP-66 92 42169-005


PFC-GP-66 82 42169-006


PFC-GP-66 72 42169-007


PFC-GP-66 62 42169-008


PFC-GP-66 57 42169-009


FRB-1 0 42169-010
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DATA VALIDATION FOR: SEMIVOA SIM Analyses - EPA Method 8270D SIM


SITE: OU8 PFAS14


Brookhaven National Laboratory


LABORATORY REPORT NO: 480-173578-1


COC# 42176


CONTRACT LAB: Eurofins TestAmerica


Buffalo, NY Laboratories LLC


REVIEWER: Renee Cohen


DATE REVIEW COMPLETED: Decem her 2020


MATRIX: Aqueous


The data validation was performed according to the guidelines in the USEPA National Functional Guidelines
for Organic Data Review and the USEPA Region II SOPs where applicable. In addition, method and QC
criteria specified in the NYSDEC ASP documents were cited. All data are considered valid and acceptable
except those analytes which have been deemed unusable "R" (unreliable). Due to various QC problems some
analytes may have been qualified with a "J" (estimated), "N" (presumptive evidence for the presence of the
material, "U" (non-detect), or "JN" (presumptive evidence for the presence of the material at an estimated
value) flag. All actions are detailed on the attached sheets.


Table 1 of this report includes a cross reference between the field sample ID and laboratory sample ID's.
Copies of the data qualifiers that may be used in this report are located in Appendix A of this report.
Qualified data result pages are located in Appendix B of this report, where applicable. A copy of the Chain of
Custody (COC) document is located in Appendix C of this report.


This data assessment is for ten (10) field samples samples that are listed on the COC documents that
accompanied the samples to the laboratory. The sample COC indicated that the samples were collected
August 5,2020 and August 6,2020 and received at the laboratory on August 8,2020 for the analyses
requested on the COC documentation that accompanied the samples to the laboratory.


The samples were prepared and analyzed for 1,4-Dioxane via EPA Method 8270D SIM.







ORGANIC DATA ASSESSMENT


1. OVERVIEW;


This data review report is for the samples analyzed for Semivolatile Organic Analytes/Selective Ion Monitoring
(SIM) to report the concentration of 1,4-Dioxane in these samples. Analyses were performed in accordance with
USEPA approved methodologies. Data validation will utilize the validation guidelines listed above, however,
QA/QC requirements of SW846 will supersede CLP requirements in terms of calibration and holding time where
applicable.


Eurofins TestAmerica, Buffalo generated a stand-alone report for this analytical fraction in compliance with a Level
IV report. A summary of the applicable QC will be discussed at each section of the report.


2. HOLDING TIME:


The amount of an analyte in a sample can change with time due to chemical instability, degradation,
volatilization, etc. If the specified holding time is exceeded, the data may not be valid. The NYS DEC ASP
criteria specifies holding times for properly preserved (where applicable) aqueous samples. These holding
times are based on Validated Time of Sample Receipt (VTSR). The holding times cited in the NY ASP were
reviewed.


Ten (10) aqueous samples (inc. one (1) Blind Duplicate (BD-1) were marked on the COG documents for EPA
Method 8270D SIM analysis. The samples were collected August 5,2020 and August 6,2020. The samples were
received at the laboratory on August 8,2020 for the analyses requested on the COG documents that accompanied the
samples to the laboratory.


The samples were prepared in one (1) batch on August 11,2020 and analyzed on August 12,2020. Holding time
criteria was met for the samples reported in this data set


3. SURROGATES:


The samples to be analyzed for 1,4-Dioxane are fortified with the surrogate compound l,4-Dioxane-d8. The
field sample and QC sample surrogate percent recoveries were summarized in this data report.


The percent recovery of 1,4-Dioxane-d8 (15-110%) was reviewed in each of the field samples and QG samples
reported in this data set. Percent (%) recovery of 1,4-Dioxane-d8 met QG criteria in each of the field samples and
QG samples reported in this data set.


4. MATRIX SPIKE/SPIKE DUPLICATE, MS/MSD:


The MS/MSD data are generated to determine the long-term precision and accuracy of the analytical method
in various matrices and to demonstrate acceptable compound recovery by the laboratory at the time of
sample analysis.


Site specific MS/MSD is not associated with this data set. The laboratory reported Batch QG MS/MSD in this data
set. Sample data has not been qualified based on the results of Batch QG MS/MSD sample analyses.


One (1) LGS sample has been prepared and analyzed with this data set. The laboratoiy fortified the LGS sample
with the target analyte (1,4-Dioxane). In house percent recovery limits (40-140%) were applied to the target
analyte. The percent recovery of 1,4-Dioxane met QG criteria in the LGS sample.







ORGANIC DATA ASSESSMENT


5. BLANK CONTAMINATION:


Quality assurance (QA) blanks, such as the method, trip, fleld, or rinse blanks are prepared to identify any
contamination that may have been introduced into the samples during sample preparation or Held activity.
Method blanks measure laboratory contamination. Trip blanks measure cross-contamination of samples
during shipment. Field and rinse blanks measure cross-contamination of samples during field operations.
Samples were only qualified with those QC samples associated with the particular blank.


A) Method Blank contamination


One (1) method blank sample is associated with the samples reported in this data set. The method blank sample
(480-544634) was free from contamination of the target analyte (1,4-Dioxane).


B) Field or Equipment Rinse Blank (ERB) contamination


A Field Blank and/or Rinse Blank sample is not associated with this data set. No action was taken based on this
anomaly.


6. LC/MS CALIBRATION:


Satisfactory instrument calibration is established to ensure that the instrument is capable of producing
acceptable quantitative data. An initial calibration demonstrates that the instrument is capable of giving
acceptable performance at the beginning of an experimental sequence. The continuing calibration verifies
that the instrument is giving satisfactory daily performance.


A) RESPONSE FACTOR


The response factor measures the instrument's response to specific chemical compounds. Region II data
review requires that the response factor of all analytes be greater than or equal to 0.05 in both initial and
continuing calibration analyses. A value less than 0.05 indicates a serious detection and quantitation problem
(poor sensitivity).


Calibration curve analysis was performed June 26,2020 (Inst. HP5973Z). The laboratory reported the average
response factor of 1,4-Dioxane for each calibration level. Following the curve analysis an initial calibration
verification (ICV) standard 001224.D) was analyzed. RRF criteria was met in the ICV analysis.


Continuing calibration analysis was performed on August 12,2020 (File ID: Z001860.D). The response factor met
QC criteria in the CCV analyses associated with this data set..







ORGANIC DATA ASSESSMENT


6. LC/MS CALIBRATION (cont'd):


B) PERCENT RELATIVE STANDARD DEVIATION (RSD) AND PERCENT DIFFERENCE (%D):
Percent RSD is calculated from the initial calibration and is used to indicate the stability of the specific
compound response factor over increasing concentration. Percent D compares the response factor of the
compounds in the continuing calibration standard to the mean response factor (RRF) from the initial
calibration. Percent D (%) is a measure of the instrument's daily performance.


Calibration curve analysis was performed June 26,2020 (Inst. HP5973Z). The RSD (%) of 1,4-Dioxane met QC
criteria.


Following the curve analysis an initial calibration verification (ICV) standard was analyzed. The Percent Difference
(%D) of 1,4-Dioxane met QC criteria in the ICV analysis (Z00I224.D-6/26/20).


Continuing calibration analysis was performed on August 12,2020 (File ID: Z001860.D). The % Difference of
1,4-Dioxane met QC criteria in the CCV analysis associated with this data set.


7. GC/MS INTERNAL STANDARDS PERFORMANCE:


Internal standard (IS) performance criteria ensure that the sensitivity and response are stable during every
run. The method recommends that the internal standard area count must not vary by more than a factor of 2
(-50% to +200%) from the associated continuing calibration standard. The method recommends that the
retention time of the internal standard must not vary more than +33 seconds from the associated continuing
calibration standard. The method guidelines state that if the area count is outside the (-50% to +200%)
range of the associated standard, all of the positive results for compounds quantitated using that IS are
qualified estimated, "J", and all non-detects below 50% are qualified "UJ", non-detects above 100% should
not be qualified or "R" if there is a severe loss of sensitivity. The internal standard area count evaluation
criteria are applied to all field and QC samples.


The laboratory fortified the samples and QC sample with the internal standard 1,4 Dichlorobenzene d4. The area
counts and retention time met QC criteria in the field samples and QC samples reported in this data set.


8. COMPOUND IDENTIFICATION:


Target compounds are identified on the GC/MS by using the analyte's relative retention time (RRT). For the
results to be a positive hit, the sample peak must be within + 0.06 RRT units of the standard compound and
have an ion spectra which has a ratio of the primary and secondary ion intensities with 20% of that in the
standard compound. Target compounds are identified on the GC by using the analytes retention time.
Concentration is quantitated from the initial calibration curve. The laboratory reported the Limit of
Detection (LOD) and the Limit of Quantitation (LOQ) Sample results reported between the LOD and LOQ
have been estimated "J" qualified by the laboratory.


Nine (9) field samples and one (I) Blind Duplicate sample (BD-I) were marked on the COC for analysis by EPA
Method 8270D SIM. These samples were prepared, analyzed, and reported via EPA Method 8270D SIM. The
samples reported in this data set were analyzed without dilution and reported in the units ug/L. 1,4-Dioxane was not
detected in the samples reported in this data set.
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9. FIELD DUPLICATE ANALYSIS:


Sample PFC-GP-67 102 was collected in duplicate (BD-1/42176-006). The duplicate sample was collected and
analyzed as an indication of overall precision. These results are expected to have more variability than laboratory
duplicate samples.


1,4-Dioxane was not detected in the parent sample and/or the duplicate sample. No further action was taken.


10. SYSTEM PERFORMANCE AND OVERALL ASSESSMENT


Analytical QC criteria were met for these analyses with the exception of what was described in the above report.
The data reported agrees with the raw data provided in the final report. The laboratory provided a complete data
package and reported all data using acceptable protocols and laboratory qualifiers as defined in the report package.


Data reported in the laboratory report is acceptable for use, without data qualifiers.







TABLE 1







Client: Brookhaven National Labs


Project/Site: BNL - 0U8 PFAS14


Sample Summary
Job ID: 480-173578-1


SDG: 42176


Lab Sample ID Client Sample ID Matrix Collected Received


480-173578-1 42176-001 Water 08/05/20 12:10 08/08/20 10:00


480-173578-2 42176-002 Water 08/05/20 14:05 08/08/20 10:00


480-173578-3 42176-003 Water 08/06/20 10:30 08/08/20 10:00


480-173578-4 42176-004 Water 08/06/2011:15 08/08/20 10:00


480-173578-5 42176-005 Water 08/06/20 12:00 08/08/20 10:00


480-173578-6 42176-006 Water 08/06/20 00:00 08/08/20 10:00


480-173578-7 42176-007 Water 08/06/20 12:25 08/08/20 10:00


480-173578-8 42176-008 Water 08/06/20 13:00 08/08/20 10:00


480-173578-9 42176-009 Water 08/06/20 13:30 08/08/20 10:00


480-173578-10 42176-010 Water 08/06/20 14:10 08/08/20 10:00


Asset ID
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Eurofins TestAmerica, Buffalo


8/20/2020
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DATA QUALIFIER DEFINITIONS


U - The analyte was analyzed for but was not detected above the reported sample
quantitation limit,


J - The analyte was positively identified; the associated numerical value is the
approximate concentration of the analyte in the sample.


NJ - The analysis indicates the presence of an analyte that has been "tentatively
identified" and the associated numerical value represents its approximate concentration.


UJ - The analyte was not detected above the reported sample quantitation limit.
However, the reported quantitation limit is approximate and may or may not represent the
actual limit of quantitation necessary to accurately and precisely measure the analyte in
the sample.


R - The sample results are unreliable/unusable. The presence or absence of the analyte
cannot be verified.
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THE SAMPLES IN THIS DATA SET


DID NOT REQUIRE DATA


QUALIFICATION
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DATA VALIDATION FOR; SEMIVOA SIM Analyses - EPA Method 537.1
(PFAS)


SITE: OU8 PFAS14


Brookhaven National Laboratory


LABORATORY REPORT NO: 519058-COC# 42224


CONTRACT LAB: GEL Laboratories LLC


Charlestown, South Carolina


REVIEWER: Renee Cohen


DATE REVIEW COMPLETED: Decem ber 2020


MATRIX: Aqueous


The data validation was performed according to the guidelines in the USEPA National Functional Guidelines
for Organic Data Review and the USEPA Region II SOPs where applicable. In addition, method and QC
criteria specified in the NYSDEC ASP documents were cited. All data are considered valid and acceptable
except those analytes which have been deemed unusable ''R^ (unreliable). Due to various QC problems some
analytes may have been qualified with a (estimated), *'N" (presumptive evidence for the presence of the
material, (non-detect), or ̂'JN^ (presumptive evidence for the presence of the material at an estimated
value) flag. All actions are detailed on the attached sheets.


Table 1 of this report includes a cross reference between the field sample ID and laboratory sample ID^s.
Copies of the data qualifiers that may be used in this report are located in Appendix A of this report.
Qualified data result pages are located in Appendix B of this report. Copies of the Chain of Custody (COC)
documents are located in Appendix C of this report.


This data assessment is for ten (10) field samples (including one (1) Field Duplicate) and one (1) Field Rinse
Blank (FRB) sample that are listed on the COC documents that accompanied the samples to the laboratory.
The sample COC indicated that the samples were collected August 17,2020 and August 18,2020 and received
at the laboratory on August 19, 2020 for the analyses requested on the COC documentation.


The samples were prepared and analyzed for PFAS target compounds via EPA Method EPA 537.1 M.







ORGANIC DATA ASSESSMENT


1. OVERVIEW:


This data review report is for the samples analyzed for Semivolatile Organic Analytes. Analyses were performed in
accordance with USEPA approved methodologies. Data validation will utilize the validation guidelines listed
above, however, QA/QC requirements of SW846 will supersede CLP requirements in terms of calibration and
holding time where applicable. The aqueous samples associated with this data set were analyzed and reported for
PFAS via EPA Method 537. Im. This data review is associated with the samples reported Laboratory Report 42224.


GEL Analytical Laboratories, Inc. generated a stand-alone report for this analytical fraction in compliance with the
NYS DEC ASP Category B deliverables. A summary of the applicable QC will be discussed at each section of the
report.


2. HOLDING TIME:


The amount of an analyte in a sample can change with time due to chemical instability, degradation,
volatilization, etc. If the specified holding time is exceeded, the data may not be valid. The NYS DEC ASP
criteria specifies holding times for properly preserved (where applicable) aqueous samples. These holding
times are based on Validated Time of Sample Receipt (VTSR). The holding times cited in the NY ASP were
reviewed.


Ten (10) aqueous samples (including one (1) Field Duplicate) sample and one (1) Field Reagent Blank (FRB-1)
sample were listed on the COC documents for EPA Method 537.1 analysis. The samples were collected August 17,
2020 and August 18,2020 and received at the laboratory on August 19,2020 for the analyses requested on the COC
documents that accompanied the samples to the laboratory. The samples were prepared in one (1) batch on August
20,2020 and analyzed on August 20,2020 through August 21,2020.


Holding time criteria was met for the samples reported in this data set.


3. SURROGATES:


The samples to be analyzed for PFAA and PEGS compounds are fortified with four (4) surrogate compounds
that are representative of the reported target analytes.


Perfluoro-n-(l,2-13C2) decanoic acid, Perfluoro-n-(I,2-13C2) octanoic acid, PerfIuoro-n-(2,3,4-13C3)
butanoic acid) and Sodium perf!uoro-l-(l,2,3,4-13C) octane sulfonate. These surrogate compounds were
added to each of the field sample and QC sample reported in this data report. Percent recovery (%) 70-
130% was applied to each surrogate compound.


The percent recovery of each surrogate compound was reviewed in each of the field samples and QC samples
reported in this data set (Batch 2031540). The recovery of each surrogate compound met QC criteria in the initial
analysis and dilution analysis of each field samples and the associated QC samples reported in this data set. Dilution
analyses are reported with "D" qualifier on the surrogate summary percent (%) page.


4. LABORATORY CONTROL SAMPLE, LCS:


One (1) LCS/LCSD sample (Batch 2031540) has been prepared and analyzed with this data set. The laboratory
fortified the LCS and LCSD sample with the reported component list of target analytes. In house percent recovery
limits (70-130%,) were applied to each target analyte. RPD (%) (0-30%) was applied. The percent recovery and
RPD of the reported target analytes met QC criteria in the reported LCS/LCSD analyses reported in this data set.







ORGANIC DATA ASSESSMENT


5. MATRIX SPIKE/SPIKE DUPLICATE, MS/MSD:


The MS/MSD data are generated to determine the long-term precision and accuracy of the analytical method
in various matrices and to demonstrate acceptable compound recovery by the laboratory at the time of
sample analysis.


Site specific MS/MS was not desiganated on the COG documents that accompanied the samples to the laboratory.
Batch QC MS/MSD analyses are not reported with this data set. Sample data has not been qualified based on this.
LCS/LCSD analysis is reported in this data set.


5. BLANK CONTAMINATION:


Quality assurance (QA) blanks, such as the method, trip, field, or rinse blanks are prepared to identify any
contamination that may have been introduced into the samples during sample preparation or field activity.
Method blanks measure laboratory contamination. Trip blanks measure cross-contamination of samples
during shipment Field and rinse blanks measure cross-contamination of samples during field operations.
Samples were only qualified with those QC samples associated with the particular blank.


A) Method Blank contamination


One (1) method blank sample is associated with the samples reported in this data set. The method blank sample
(2031540) was free from contamination of reported/target analytes.


B) Field or Equipment Rinse Blank (ERB) contamination


One (1) Field Blank sample (FRB) is associated with this data set. The Field Blank sample PFBA
was free from contamination of the reported target analytes.


6. LC/MS CALIBRATION:


Satisfactory instrument calibration is established to ensure that the instrument is capable of producing
acceptable quantitative data. An initial calibration demonstrates that the instrument is capable of giving
acceptable performance at the beginning of an experimental sequence. The continuing calibration verifies
that the instrument is giving satisfactory daily performance.


A) RESPONSE FACTOR
The response factor measures the instrument's response to specific chemical compounds. Region II data
review requires that the response factor of all analytes be greater than or equal to 0.05 in both initial and
continuing calibration analyses. A value less than 0.05 indicates a serious detection and quantitation problem
(poor sensitivity).


One (1) multi-level initial calibration curve analysis was performed on August 20,2020 (Instrument LCMSMS8).
RRF criteria were met in the initial calibration curve analysis. One (1) opening and one closing CCV standard is
associated with this data set. The average RRF met QC criteria in both the initial calibration curve and continuing
calibration curve analyses reported in this data set.


One (1) continuing calibration standard analysis (File ID PFC082020047.wiff) is associated with this data set. %
Difference met QC criteria (0-30%) with the exception of 1H,1H,2H,2H-Perfluorooctane sulfonic acid (6:2 FTS).
The recovery of 6:2 FTS was reported above QC limit (154.2%). 6:2 FTS has been estimated "UJ" qualified if
reported from a dilution analysis.


Qualified data result pages are located in Appendix B of this report.







ORGANIC DATA ASSESSMENT


7. GC/MS INTERNAL STANDARDS PERFORMANCE:


Internal standard (IS) performance criteria ensure that the sensitivity and response are stable during every
run. The method recommends that the internal standard area count must not vary by more than (-50% to
+150%) from the initial calibration standard. The internal standard area counts are evaluated in terms of
recovery (%). The laboratory summarized the Internal Standard Area recovery (%) for each reported
internal standard, criteria are applied to all field and QC samples.


The field samples and QC samples in this data set were fortified with seventeen (17) internal standards prior to
analysis. The area count of each internal standard met QC criteria in each of the field samples and QC samples
reported in this data set with the exception 6:2 FTS in CCV standard (8/20/20-File ID: PFC082020047.wifO- The
recovery was reported above QC limit. 6:2 FTS was not detected in the associated samples, no action was taken.


8. COMPOUND IDENTIFICATION:


Target compounds are identified on the LC/MS by using the analyte's relative retention time (RRT). For the
results to be a positive hit, the sample peak must be within + 0.06 RRT units of the standard compound and
have an ion spectra which has a ratio of the primary and secondary ion intensities with 20% of that in the
standard compound. Target compounds are identified on the GC by using the analytes retention time.
Concentration is quantitated from the initial calibration curve. The laboratory reported the Limit of
Detection (LOD) and the Limit of Quantitation (LOQ) Sample results reported between the LOD and LOQ
have been estimated qualified by the laboratory. Sample results are reported in ng/L.


Nine (9) field samples, one (I) Field Duplicate sample and one (1) Field Rinse Blank sample (FRB-1) were marked
on the COC for analysis by EPA Method 537.1 M. These samples were prepared, analyzed, and reported via EPA
Method 537.1 M. The samples in this data set were prepared and initially analyzed and reported to the base
reporting limit (DF-1).


Sample PFC-GP-99 (112) was initially analyzed without dilution The sample was reanalyzed from a 1:5 dilution
analysis to report the concentration of 1H,1H,2H,2H Perfluorooctane sulfonic acid (6:2 FTS). 6:2 FTS was not
detected in the 1:5 dilution analysis. 6:2 FTS has been estimated "UJ" qualified in the dilution analysis.
If a detected target analyte was detected at a concentration above the calibration range the sample extract was
diluted to report the target analyte within the calibration range of the instrument.


Sample PFC-GP-99 (82) was initially analyzed without dilution The sample was reanalyzed from a 1:5 dilution
analysis to report the concentration of 1H,1H,2H,2H Perfluorooctane sulfonic acid (6:2 FTS). 6:2 FTS was not
detected in the 1:5 dilution analysis. 6:2 FTS has been estimated "UJ" qualified in the dilution analysis.
If a detected target analyte was detected at a concentration above the calibration range the sample extract was
diluted to report the target analyte within the calibration range of the instrument.


Sample PFC-GP-99 (42) was initially analyzed without dilution The sample was reanalyzed from a 1:5 dilution
analysis to report the concentration of 1H,IH,2H,2H Perfluorooctane sulfonic acid (6:2 FTS) and PFBA. 6:2 FTS
was not detected in the 1:5 dilution analysis. 6:2 FTS has been estimated "UJ" qualified in the dilution analysis.
PFBA was reported from the dilution analysis (1:5) to report the cocnentration of PFBA within the calibration range
of the instrument.


Sample PFC-GP-99 (32) was initially analyzed without dilution The sample was reanalyzed fi'om a 1:5 dilution
analysis to report the concentration of 1H,IH,2H,2H Perfluorooctane sulfonic acid (6:2 FTS) and PFBA. 6:2 FTS
was not detected in the 1:5 dilution analysis. 6:2 FTS has been estimated "UJ" qualified in the dilution analysis.
PFBA was reported from the dilution analysis (1:5) to report the cocnentration of PFBA within the calibration range
of the instrument.
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9. FIELD DUPLICATE ANALYSIS:


Field duplicate samples are collected and analyzed as an indication of overall precision. These results are expected
to have more variability than laboratory duplicate samples.


Sample PFC-GP (60-64) was collected in duplicate. The Blind Duplicate sample (BD-1-42224-007) was listed on
the COG documents associated with this data set.


Below is a summary of the detected target analytes reported in the sample and field duplicate sample reported in this
data set. RPD criteria (%) (0-20) was applied when target compounds were reported above the reporting limit.


Sample PFC-GP-99 (62)/BD-l


PFC-GP-99 (62) DUP-BD-1 RPD


5190580006 5190580007


Analyte Result (ng/L) Result (ng/L) (%)


PFBS 5.63 6.17 9.2


PFBA (DF1:5) 8.08 7.74 J 4.3


PFHpS 2.71 3.23 17.5


PFHpA 4.31 4.71 8.87


PFHxS (DF1:5) 140 137 2.17


PFHxA 12.9 15.2 16.4


PFNA 0.766 J 0.779 J NC


PFOS 35.4 42.5 18.2


PFOA 26.0 27.6 4.02


PFPeS 5.20 6.50 22.2»*


PFPeA 5.10 5.87 14.0


♦♦ pFPeS has been estimated "J" qualified in the field sample and the field duplicate sa
set.


Qualified data result pages are located in Appendix B of this report.


10. SYSTEM PERFORMANCE AND OVERALL ASSESSMENT


Analytical QC criteria were met for these analyses with the exception of what was described in the above report.
The data reported agrees with the raw data provided in the final report. The laboratory provided a complete data
package and reported all data using acceptable protocols and laboratory qualifiers as defined in the report package.


Data reported in the laboratory report is acceptable for use, with the noted data qualifiers.


Qualified data result pages are located in Appendix B of this report.







TABLE 1







APPENDIX A







DATA QUALIFIER DEFINITIONS


U - The analyte was analyzed for but was not detected above the reported sample
quantitation limit.


J - The analyte was positively identified; the associated numerical value is the
approximate concentration of the analyte in the sample.


NJ - The analysis indicates the presence of an analyte that has been "tentatively
identified" and the associated numerical value represents its approximate concentration.


UJ - The analj^e was not detected above the reported sample quantitation limit.
However, the reported quantitation limit is approximate and may or may not represent the
actual limit of quantitation necessary to accurately and precisely measure the analyte in
the sample.


R - The sample results are unreliable/unusable. The presence or absence of the analyte
cannot be verified.







APPENDIX B







Report Uate: August 24, ZUZU


SDG Number:


Lab Sample ID:


Client Sample:


Client ID:


Batch ID:


Run Date:


Prep Date:


Data File:


42224


S1905800I


PFC-GP-99


42224-001


203I54I


08/20/2020 20:24


08/20/2020 09:45


PFC082020047.wiff


LC-MS/MS


Certificate of Analysis
Sample Summary


Date Collected: 08/17/2020 11:10


Date Received: 08/19/2020 10:35


Client: BRKL007


Method: EPA 537.1


Inst: LCMSMS8


Analyst: IKI


Aliquot: 257.97 mL


Column:


Matrix:


Project:


SOP Ref:


Dilution:


1  of 1


WATER


BRKL00700


GL-OA-E-076


I


Final Volume: 5 mL


CAS No. Parmname Qualifier Result Units MDL/LOD PQL/L(


39108-34-4 1H, 1H, 2H, 2H-PerfIuorodecane sulfonic acid (8:2 FTS) U 3.72 ng/L 1.28 3.72


2991-50-6 N-Ethylperfluorooctane sulfonamido acetic acid (NEtFOSAA) U 3.88 ng/L 1.28 3.88


2355-31-9 N-Methylperfluorooctane sulfonamido acetic acid (NMeFOSAA) u 3.88 ng/L 1.28 3.88


375-73-5 Perfluorobutane sulfonic acid (PFBS) 2.67 ng/L 0.640 1.73


375-22-4 Perfluorobutanoic acid (PFBA) 5.35 ng/L 0.775 1.94


335-77-3 Perfluorodecane sulfonic acid (PFDS) u 1.88 ng/L 0.640 1.88


335-76-2 Perfluorodecanoic acid (PFDA) u 1.94 ng/L 0.640 1.94


307-55-1 Perfluorododecanoic acid (PFDOA) u 1.94 ng/L 0.640 1.94


375-92-8 Perfluotoheptane sulfonic acid (PFHpS) u 1.84 ng/L 0.640 1.84


375-85-9 Periluoroheptanoic acid (PFHpA) 2.45 ng/L 0.640 1.94


355^6^ Periluorohexane sulfonic acid (PFHxS) 9.40 ng/L 0.640 1.76


307-24-4 Perfluorohexanoic acid (PFHxA) 4.43 ng/L 0.640 1.94


68259-12-1 Perfluorononane sulfonic acid (PFNS) u 1.86 ng/L 0.640 1.86


375-95-1 Perfluorononanoic acid (PFNA) 2.81 ng/L 0.640 1.94


754-91-6 Perfluorooctane sulfonamide (PFOSAm) u 1.80 ng/L 0.640 1.80


1763-23-1 Perfluorooctane sulfonic acid (PFOS) 16.4 ng/L 0.737 1.94


335-67-1 Perfluorooctanoic acid (PFOA) 9.38 ng/L 0.640 1.94


2706-91-4 Perfluoropentane sulfonic acid (PFPeS) J 1.47 ng/L 0.640 1.82


2706-90-3 Perfluoropentanoic acid (PFPeA) 2.67 ng/L 0.640 1.94


376-06-7 Perfluorotetradecanoic acid (PFTDA) u 1.94 ng/L 0.640 1.94


72629-94-8 Perfluorotridecanoic acid (PFTrDA) u 1.94 ng/L 0.640 1.94


2058-94-8 Perfluoroundecanoic acid (PFUnDA) u 1.94 ng/L 0.640 1.94
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Keport Uate: August 24,2U2U


LC-MS/MS


Certificate of Analysis
Sample Summary


Page 1 of 1


SDG Number:


Lab Sample ID:


Client Sample:


Client ID:


Batch ID:


Run Date:


Prep Date:


Data File:


42224


519058001


PFC-GP-99


42224-OOIDL


2031541


08/21/2020 07:25


08/20/2020 09:45


PFC082020082.^viff


Date Collected:


Date Received:


Client:


Method:


Inst:


Analyst:


Aliquot:


Column:


08/17/2020 11:10


08/19/2020 10:35


BRKL007


EPA 537.1


LCMSMS8


MB2


257.97 mL


Matrix: WATER


Project:


SOP Ref:


Dilution:


BRKL00700


GL-OA-E-076


5


Final Volume: 5 mL


CAS No. Parmname Qualifler Result Units MDL/LOD PQL/LOQ


27619-97-2 IH. IH, 2H, 2H-Perfluorooctane sulfonic acid (6:2 FTS) ng/L 6,40 18.4
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Report Uate: August 24, ZU2U


SDG Number:


Lab Sample ID:


Client Sample:


Client ID:


Batch ID:


Run Date:


Prep Date:


Data File:


42224


519058004


PFC-GF-99


42224-004


203I54I


08/20/2020 20:55


08/20/2020 09:45


PFC082020050.wifr


LC-MS/MS


Certificate of Analysis
Sample Summary


Page 1 of 1


Date Collected:


Date Received:


Client:


Method:


Inst:


Analyst:


Aliquot:


Coiumn:


08/17/2020 12:55


08/19/2020 10:35


BRKL007


EPA 537.1


LCMSMS8


IKl


282.49 mL


Matrix:


Project:


SOP Ref:


Dilution:


WATER


BRKL00700


GL-OA-E-076


1


Finai Voiume: 5 mL


CAS No. Parmname Qualifier Result Units MDL/LOD PQL/L(


39108-34^ IH, IH, 2H, 2H-Perfluorodecane sulfonic acid (8:2 FTS) U 3.40 ng/L 1.17 3.40


2991-50-6 N-Ethylperfluorooctane sulfonamido acetic acid (NEtFOSAA) u 3.54 ng/L 1.17 3.54


2355-31-9 N-Methylperfluorooctane sulfonamido acetic acid (NMeFOSAA) u 3.54 ng/L 1.17 3.54


375-73-5 Perfluorobutane sulfonic acid (PFBS) 3.57 ng/L 0.584 1.58


375-22-4 Peiiluorobutanoic acid (PFBA) 8.97 ng/L 0.708 1.77


335-77-3 Perfluorodecane sulfonic acid (PFDS) u 1.72 ng/L 0.584 1.72


335-76-2 Perfluorodecanoic acid (PFDA) u 1.77 ng/L 0.584 1.77


307-55-1 Perfluorododecanoic acid (PFDOA) u 1.77 ng/L 0.584 1.77


375-92-8 Peiiluoroheptane sulfonic acid (PFHpS) u 1.68 ng/L 0.584 1.68


375-85-9 Perfluoroheptanoic acid (PFHpA) 2.29 ng/L 0.584 1.77


355-46-4 Perfluorohexane sulfonic acid (PFHxS) 19.9 ng/L 0.584 1.61


307-24-4 Perfluorohexanoic acid (PFHxA) 6.14 ng/L 0.584 1.77


68259-12-1 Perfluorononane sulfonic acid (PFNS) u 1.70 ng/L 0.584 1.70


375-95-1 Perfluorononanoic acid (PFNA) J 0.623 ng/L 0.584 1.77


754-91-6 Perfluorooctane sutfonamide (PFOSAm) u 1.65 ng/L 0.584 1.65


1763-23-1 Perfluorooctane sulfonic acid (PFOS) 12.1 ng/L 0.673 1.77


335-67-1 Perfluorooctanoic acid (PFOA) 8.58 ng/L 0.584 1.77


2706-91-4 Perfluoropentane sulfonic acid (PFPeS) 1.67 ng/L 0.584 1.66


2706-90-3 Perfluoropentanoic acid (PFPeA) 5.62 ng/L 0.584 1.77


376-06-7 Perfluorotetradecanoic acid (PFTDA) u 1.77 ng/L 0.584 1.77


72629-94-8 Perfluorotridecanoic acid (PFTrDA) u 1.77 ng/L 0.584 1.77


2058-94-8 Perfluoroundecanoic acid (PFUtiDA) u 1.77 ng/L 0.584 1.77


Page 30 of 981 SDG: 42224







Keport Date: August 24,2U2U


LC-MS/MS


Certificate of Analysis
Sample Summary


Page 1 of 1


SDG Number:


Lab Sample ID:


Client Sample:


Client ID:


Batch ID:


Run Date:


Prep Date:


Data File:


42224


519058004


PFC-GP-99


42224-004DL


2031541


08/21/2020 11:09


08/20/2020 09:45


PFC082020I04.wifr


Date Collected:


Date Received:


Client:


Method:


Inst:


Analyst:


Aliquot:


Column:


08/17/2020 12:55


08/19/2020 10:35


BRKL007


EPA 537.1


LCMSMS8


MB2


282.49 niL


Matrix: WATER


Project:


SOP Ref:


Dilution:


BRKL00700


GL-OA-E-076


5


Final Volume: 5 mL


CAS No. Parmname Qualifler Result Units MDL/LOD PQL/LOQ


27619-97-2 IH, IH, 2H, 2H-Perfluorooctane sulfonic acid (6:2 FTS) U OCT" 16-8 ng/L 5.84 16.8







Report Uate: August 24,2U2U


LC-MS/MS


Certificate of Analysis


Sample Summary


Page I of 1


SDG Number:


Lab Sample ID:


Client Sample:


Client ID:


Batch ID:


Run Date:


Prep Date:


Data File:


42224


519D58006


PFC-GP-99


42224-006


2031541


08/20/2020 21:15


08/20/2020 09:45


PFC082020052.wlfT


Date Collected:


Date Received:


Client:


Method:


Inst:


Analyst:


Aliquot:


Column:


08/17/2020 14:00


08/19/2020 10:35


BRKL007


EPA 537.1


LCMSMS8


IKI


278.23 mL


Matrix: WATER


Project:


SOP Ref:


Dilution:


BRKL00700


GL-OA-E-076


I


Final Volume: 5 mL


CAS No. Parmname Qualifler Result Units MDL/LOD PQUL(


27619-97-2 IH, IH,2H, 2H-Pernuoroociane sulfonic acid (6:2 FTS) U 3.41 ng/L 1.19 3.41


39J08-34-» IH, IH,2H,2H-Pernuorodecane sulfonic acid (8:2 FTS) U 3.45 ng/L 1.19 3.45


2991-50-6 N-Elhylperfluorooctane sulfonamido acetic acid (NEtFOSAA) u 3.59 ng/L 1.19 3.59


2355-31-9 N-Methylperfluorooctane sulfonamido acetic acid (NMePOSAA) u 3.59 ng/L 1.19 3.59


375-73-5 Perfluorobutane sulfonic acid (PFBS) 5.63 ng/L 0.593 1.60


375-22-4 Perfluorobutanoic acid (PFBA) 8.08 ng/L 0.719 1.80


335-77-3 Perfluorodecane sulfonic acid (PROS) u 1.74 ng/L 0.593 1.74


335-76-2 PerOuorodecanoic acid (PFDA) u 1.80 ng/L 0.593 1.80


307-55-1 PcrHuorododecanoic acid (PFDOA) u 1.80 ng/L 0.593 1.80


375-92-8 Perfluoroheptane sulfonic acid (PFHpS) 2.71 ng/L 0.593 1.71


375-85-9 Perfluoroheptanoic acid (PFHpA) 4.31 ng/L 0.593 1.80


355-46-4 PerOuorohexane sulfonic acid (PFHxS) 140 ng/L 0.593 1.64


307-24-4 Perfluoroliexanoic acid (PFHxA) 12.9 ng/L 0.593 1.80


68259-I2-I Pcrfluorononane sulfonic acid (PFNS) u 1.73 ng/L 0.593 1.73


375-95-1 Pcrfluorononanoic acid (PFNA) J 0.766 ng/L 0.593 1.80


754-91-6 Pcrfluorooctane sutfonamide (PFOSAm) u 1.67 ng/L 0.593 1.67


1763-23-1 Perfluoroociane sulfonic acid (PROS) 35.4 ng/L 0.683 1.80


335-67-1 Perfluorooctanoic acid (PFOA) 26.0 ng/L 0.593 1.80


2706-91-4 Perfluoropentane sulfonic acid (PFPeS) 5.20 tT" ng/L 0.593 1.69


2706-90-3 PerHuoropentanoic acid (PFPeA) 5.10 ng/L 0.593 1.80


376-06-7 Perfluoroletradecanoic acid (PFTDA) u 1.80 ng/L 0.593 1.80


72629-94-8 Perfluorotridecanoic acid (PFTrDA) u 1.80 ng/L 0.593 1.80


2058-94-8 Perfluoroundecanoic acid (PFUnDA) u 1.80 ng/L 0.593 1.80
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Report Uate: August 24, 2U2U


SDG Number: 42224


Lab Sample ID: 519058007


Client Sample: BD-I


Client ID: 42224-007


Batch ID:


Run Date:


Prep Date:


Data File:


2031541


08/20/2020 21:46


08/20/2020 09:45


PFC082020055.wiff


LC-MS/MS


Certificate of Analysis


Sample Summary


Date Collected:


Date Received:


Client:


Method:


Inst:


Analyst:


Aliquot:


Column:


08/17/2020 00:00


08/19/2020 10:35


BRKL007


EPA 537.1


LCMSMS8


IKI


283.82 mL


Matrix:


Project:


SOP Ref:


Dilution:


Page 1 of 1


WATER


BRKL00700


GL-OA-E-076


1


Final Volume: 5 mL


CAS No. Parmname Qualifier Result Units MDL/LOD PQL/L(


27619-97-2 IH, IH, 2H, 2H-Perfluorooctanesulfonic acid (6:2 FTS) U 3.35 ng/L 1.16 3.35


39108-34-4 IH, IH, 2H, 2H-PerfluorcKlecane sulfonic acid (8:2 FTS) U 3.38 ng/L 1.J6 3.38


2991-50-6 N-Elhy!perfluorooctane sulfonamido acelic acid (NEtFOSAA) u 3.52 ng/L 1.16 3.52


2355-31-9 N-Meihylperfluoroociane sulfonamido acetic acid (NMeFOSAA) u 3.52 ng/L 1.16 3.52


375-73-5 Pcrfluorobuiane sulfonic acid (PFBS) 6.17 ng/L 0.581 1.57


335-77-3 Perfluorodecane sulfonic acid (PFDS) u 1.71 ng/L 0.581 1.71


335-76-2 Pcrfluorodecanoic acid (PFDA) u 1.76 ng/L 0.581 1.76


307-55-1 Perfluorododecanoic acid (PFDOA) u 1.76 ng/L 0.581 1.76


375-92-8 Perfluoroheptane sulfonic acid (PFHpS) 3.23 ng/L 0.581 1.67


375-85-9 Perfluoroheptanoic acid (PFHpA) 4.71 ng/L 0.581 1.76


307-24-4 Perfluorohexanoic acid (PFHxA) 15.2 ng/L 0.581 1.76


68259-12-1 Perfluorononane sulfonic acid (PFNS) u 1.69 ng/L 0.581 1.69


375-95-1 Perfluorononanoic acid (PFNA) J 0.779 ng/L 0.581 1.76


754-91-6 Pcrfluorooctane sulfonamide (PFOSAm) u 1.64 ng/L 0.581 1.64


1763-23-1 Perfluoroociane sulfonic acid (PFOS) 42.5 ng/L 0.669 1.76


335-67-1 Perfluorooctanoic acid (PFOA) 27.6 ng/L 0.581 1.76


2706-91-4 Pcriluoropeniane sulfonic acid (PFPeS) 6.50 ng/L 0.581 1.66


2706-90-3 Perfluoropcntanoic acid (PFPeA) 5.87 ng/L 0.581 1.76


376-06-7 Perfluoroteiradecanoic acid (PFTDA) u 1.76 ng/L 0.581 1.76


72629-94.8 Perfluorotridecanoic acid (PFTrDA) u 1.76 ng/L 0.581 1.76


2058-94-8 Pcrfluoroundecanoic acid (PFUnDA) u 1.76 ng/L 0.581 1.76
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Report Uate: August 24,2U2U


SDG Number: 42224


Lab Sample ID: 519058007


Client Sample


Client ID:


Batch ID:


Run Date:


Prep Date:


Data File:


BD-1


42224-007DL


2031541


08/21/2020 07:35


08/20/2020 09:45


PFC082020083.tvlfT


LC-MS/MS


Certificate of Analysis
Sample Summary


Date Collected:


Date Received:


Client:


Method:


Inst:


Analyst:


Aliquot:


Column:


08/17/2020 00:00


08/19/2020 10:35


BRKL007


EPA 537.1


LCMSMS8


MB2


283.82 mL


Matrix:


Project:


SOP Ref:


Dilution:


Page 1 of I


WATER


BRKL00700


GL-OA-E-076


5


Final Volume: 5 mL


CAS No. Parmname Qualifler Result Units MDL/LOD PQL/LOQ


375-22-4 Perfluorobutanoic acid (PFBA)


355-46-4 Perfluorohexane sulfonic acid (PFHxS)


J 7.74


137


ng/L


ng/L


3.52


2.91


8.81


8.02
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Report Date: August 24,2UZU


SDG Number:


Lab Sample ID:


Client Sample:


Client ID:


Batch ID:


Run Date:


Prep Date:


Data File:


42224


519058009


PFC-GP-99


42224-009


2031541


08/21/2020 06:34


08/20/2020 09:45


PFC082020077.wifr


LC-MS/MS


Certificate of Analysis


Sample Summary


Page 1 of 1


Date Collected:


Date Received:


Client:


Method:


Inst:


Analyst:


Aliquot:


Column:


08/18/2020 09:00


08/19/2020 10:35


BRKL007


EPA 537.1


LCMSMS8


MB2


282.08 mL


Matrix:


Project:


SOP Ref:


Dilution:


WATER


BRKL00700


GL-OA-E-076


I


Finai Volume: 5 mL


CAS No. Parmname Qualifier Result Units MDL/LOD PQL/L(


39108-34-1 IH, IH, 2H, 2H-Perfluorodecane sulfonic acid (8:2 FTS) U 3.40 ng/L 1.17 3.40


2991-50-6 N-Ethylperfluorooctane sulfonamido acetic acid (NEtFOSAA) U 3.55 ng/L 1.17 3.55


2355-31-9 N-Methylperfluorooctane sulfonamido acetic acid (NMeFOSAA) u 3.55 ng/L 1.17 3.55


375-73-5 Perfluorobutane sulfonic acid (PFBS) 3.10 ng/L 0.585 1.58


375-22-4 Perfluorobutanoic acid (PFBA) 5.95 ng/L 0.709 1.77


335-77-3 Perfluorodecane sulfonic acid (PFDS) u 1.72 ng/L 0.585 1.72


335-76-2 Perfluorodecanoic acid (PFDA) u 1.77 ng/L 0.585 1.77


307-55-1 Perfluorododecanoic acid (PFDOA) u 1.77 ng/L 0.585 1.77


375-92-8 Perfluoroheptane sulfonic acid (PFHpS) J 1.54 ng/L 0.585 1.68


375-85-9 Perfluoroheptanoic acid (PFHpA) 1.89 ng/L 0.585 1.77


355-46-4 Perfluorohexane sulfonic acid (PFHxS) 40.5 ng/L 0.585 1.61


307-24-4 Perfluorohexanoic acid (PFHxA) 6.51 ng/L 0.585 1.77


68259-12-1 Perfluorononane sulfonic acid (PFNS) u 1.70 ng/L 0.585 1.70


375-95-1 Perfluorononanoic acid (PFNA) J 0.693 ng/L 0.585 1.77


754-91-6 PerfluoFooctane sulfonamide (PFOSAm) u 1.65 ng/L 0.585 1.65


1763-23-1 PerfluoTooctane sulfonic acid (PFOS) 27.9 ng/L 0.674 1.77


335-67-1 Perfluorooctanoic acid (PFOA) 14.7 ng/L 0.585 1.77


2706-91-4 Perfluoropentane sulfonic acid (PFPeS) 2.22 ng/L 0.585 1.67


2706-90-3 Perfluoropentanoic acid (PFPeA) 3.13 ng/L 0.585 1.77


376-06-7 Perfluorotetradecanoic acid (PFTDA) u 1.77 ng/L 0.585 1.77


72629-94-8 Perfluorotridecanoic acid (PFTrDA) u 1.77 ng/L 0.585 1.77


2058-94-8 Perfluoroundecanoic acid (PFUnDA) u 1.77 ng/L 0.585 1.77
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Keport Date: August 24,2UZU


LC-MS/MS


Certificate of Analysis
Sample Summary


Page 1 of I


SDG Number:


Lab Sample ID:


Client Sample:


Client ID:


Batch ID:


Run Date:


Prep Date:


Data File:


42224


5I9058009


PFC-GP-99


42224-009DL


2031541


08/21/2020 12:21


08/20/2020 09:45


PFC0820201Il.>viff


Date Collccteci:


Date Received:


Client:


Method:


Inst:


Analyst:


Aliquot:


Column:


08/18/2020 09:00


08/19/2020 10:35


BRKL007


EPA 537.1


LCMSMS8


MB2


282.08 mL


Matrix: WATER


Project:


SOP Ref:


Dilution:


BRKL00700


GL-OA-E-076


5


Final Volume: 5mL


CAS No. Parmname Qualifier Result Units MDL/LOD PQL/LOQ


27619-97-2 IH. 1H, 2H, 2H-Perfluorooctane sulfonic acid (6:2 FTS) U U3~ 16.S ng/L 5.85 16.8
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Report Uate: August 24,2UZU


SDG Number:


Lab Sample ID:


Client Sample:


Client ID:


Batch ID:


Run Date:


Prep Date:


Data File:


42224


519058010


PFC-GP-99


42224-010


2031541


08/20/2020 22:16


08/20/2020 09:45


PFC082020058.>vlfr


LC-MS/MS


Certificate of Analysis
Sample Summary


Page 1 of 1


Date Collected:


Date Received:


Client:


Method:


Inst:


Analyst:


Aliquot:


Column:


08/18/2020 09:35


08/19/2020 10:35


BRKL007


EPA 537.1


LCMSMS8


IKl


285.78 mL


Matrix:


Project:


SOP Ref:


Dilution:


WATER


BRKL00700


GL-OA-E-076


I


Final Volume: 5 mL


CAS No. Parmname Qualifier Result Units MDL/LOD PQL/L(


39108-34-4 1H, 1H, 2H, 2H-PerfIuorodecane sulfonic acid (8:2 FTS) U 3.36 ng/L 1.15 3.36


2991-50-6 N-Ethylperfluoroociane sulfonamido acetic acid (NEtFOSAA) U 3.50 ng/L 1.15 3.50


2355-31-9 N-Methylperfluorooctane sulfonamido acetic acid (NMeFOSAA) u 3.50 ng/L 1.15 3.50


375-73-5 Peiiluorobutane sulfonic acid (PFBS) J 1.45 ng/L 0.577 1.56


335-77-3 Peiiluorodecane sulfonic acid (PFDS) u 1.70 ng/L 0.577 1.70


335-76-2 Perfluorodecanoic acid (PFDA) u 1.75 ng/L 0.577 1.75


307-55-1 Perfluorododecanoic acid (PFDOA) u 1.75 ng/L 0.577 1.75


375-92-8 Perfluoroheptane sulfonic acid (PFHpS) J 0.666 ng/L 0.577 1.66


375-85-9 Perfluoroheptanoic acid (PFHpA) 3.12 ng/L 0.577 1.75


355-46-4 Peifluorohexane sulfonic acid (PFHxS) 5.29 ng/L 0.577 1.59


307-24-4 Peiiluorohexanoic acid (PFHxA) 4.61 ng/L 0.577 1.75


68259-12-1 Perfluorononane sulfonic acid (PFNS) u 1.68 ng/L 0.577 1.68


375-95-1 Perfluorononanoic acid (PFNA) u 1.75 ng/L 0.577 1.75


754-91-6 PerfluoFooctane sulfonamide (PFOSAm) u 1.63 ng/L 0.577 1.63


1763-23-1 Periluorooctane sulfonic acid (PFOS) 2.41 ng/L 0.665 1.75


335-67-1 PerfluoFooctanoic acid (PFOA) 3.22 ng/L 0.577 1.75


2706-91-4 Perfluoropentane sulfonic acid (PFPeS) u 1.64 ng/L 0.577 1.64


2706-90-3 Peidluoropentanoic acid (PFPeA) 2.46 ng/L 0.577 1.75


376-06-7 Perfluorotetradecanoic acid (PFTDA) u 1.75 ng/L 0.577 1.75


72629-94-8 Perfluorotiidecanoic acid (PFTrDA) u 1.75 ng/L 0.577 1.75


2058-94-8 Perfluoroundecanoic acid (PFUnDA) u 1.75 ng/L 0.577 1.75
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Report Uate: August 24,2U2U


LC-MS/MS


Certificate of Analysis
Sample Summary


Page 1 of 1


SDG Number:


Lab Sample ID:


Client Sample:


Client ID:


Batch ID:


Run Date:


Prep Date:


Data File:


42224


519058010


PFC-GP-99


42224-OlODL


2031541


08/21/2020 07:46


08/20/2020 09:45


PFC082020084.wifr


Date Collected:


Date Received:


Client:


Method:


Inst:


Analyst:


Aliquot:


Column:


08/18/2020 09:35


08/19/2020 10:35


BRKL007


EPA 537.1


LCMSMS8


MB2


285.78 mL


Matrix: WATER


Project:


SOP Ref:


Dilution:


BRKL00700


GL-OA-E-076


5


Final Volume: 5 mL


CAS No. Parmname Qualifier Result Units MDL/LOD PQL/LOQ


27619-97-2


375-22-1


1H. IH, 2H, 2H-Perfluoroociane sulfonic acid (6:2 FTS)


Perfluorobutanoic acid (PFBA)


U O .J^
9.30


ng/L


ng/L


5.77


3.50


16.6


8.75
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DATA USABILITY SUMMARY REPORT (DUSR)


PROJECT NAME:


Brookhaven National Laboratory
OU8-PFAS14


ORGANIC ANALYSES


IN AQUEOUS SAMPLES


GEL Laboratories LLC


Charleston, South Carolina


PROJECT NUMBER: 519349


SDG#: 42225


December 2020


Prepared for
Brookhaven National Labs


Bdg: 462
Upton, New York


Prepared by
Premier Environmental Services


2815 Covered Bridge Road
Merrick, New York 11566


(516) 223-9761







DATA VALIDATION FOR: SEMIVOA SIM Analyses - EPA Method 537
(PFAS)


SITE: OU8PFAS14 Phase 5


Brookhaven National Laboratory


LABORATORY REPORT NO: 519349/42225


CONTRACT LAB: GEL Laboratories LLC


Charlestown, South Carolina


REVIEWER: Renee Cohen


DATE REVIEW COMPLETED: October 2020


MATRIX: Aqueous


The data validation was performed according to the guidelines in the USEPA National Functional Guidelines
for Organic Data Review and the USEPA Region II SOPs where applicable. In addition, method and QC
criteria specified in the NYSDEC ASP documents were cited. All data are considered valid and acceptable
except those analytes which have been deemed unusable "R" (unreliable). Due to various QC problems some
analytes may have been qualified with a ''J" (estimated), '*N'' (presumptive evidence for the presence of the
material, "U" (non-detect), or "JN" (presumptive evidence for the presence of the material at an estimated
value) flag. All actions are detailed on the attached sheets.


Table 1 of this report includes a cross reference between the field sample ID and laboratory sample ID's.
Copies of the data qualifiers that may be used in this report are located in Appendix A of this report.
Qualified data result pages are located in Appendix B of this report. Copies of the Chain of Custody (COC)
documents are located in Appendix C of this report.


This data assessment is for nine (9) field samples and one (1) Field Blank sample that are listed on the COC
documents that accompanied the samples to the laboratory. The sample COC indicated that the samples
were collected August 18,2020 and August 19,2020. The samples were received at the laboratory on August
21,2020 for the analyses requested on the COC documentation.


The samples were prepared and analyzed for PFAS target compounds via EPA Method EPA 537.1M.







ORGANIC DATA ASSESSMENT


1. OVERVIEW:


This data review report is for the samples analyzed for Semivolatile Organic Analytes. Analyses were performed in
accordance with USEPA approved methodologies. Data validation will utilize the validation guidelines listed
above, however, QA/QC requirements of SW846 will supersede CLP requirements in terms of calibration and
holding time where applicable. The aqueous samples associated with this data set were analyzed and reported for
PFAS via EPA Method 537.1m. This data review is associated with the samples reported Laboratoiy Report 42225.


GEL Analytical Laboratories, Inc. generated a stand-alone report for this analytical fraction in compliance with the
NYS DEC ASP Category B deliverables. A summary of the applicable QC will be discussed at each section of the
report.


2. HOLDING TIME:


The amount of an analyte in a sample can change with time due to chemical instability, degradation,
volatilization, etc. If the specified holding time is exceeded, the data may not be valid. The NYS DEC ASP
criteria specifies holding times for properly preserved (where applicable) aqueous samples. These holding
times are based on Validated Time of Sample Receipt (VTSR). The holding times cited in the NY ASP were
reviewed.


Nine (9) aqueous field samples and one (1) Field Reagent Blank (FRB) sample were marked on the COC documents
for EPA Method 537.1 analysis. The samples were collected August 18,2020 and August 19,2020 and received at
the laboratory on August 21,2020 for the analyses requested on the COC documents that accompanied the samples
to the laboratory.


The samples in this data set were prepared in one (1) batch on August 24,2020. The extract analyses were
performed on August 26,2020.


Holding time criteria was met for the samples analyses reported in this data set.







ORGANIC DATA ASSESSMENT


3. SURROGATES:


The samples to be analyzed for PFAA and PEGS compounds are fortified with four (4) surrogate compounds
that are representative of the reported target analytes.


Perfluoro-n-(l^-13C2) decanoic acid, Perfluoro-n-(l,2-13C2) octanoic acid, PerfIuoro-n-(2,3,4-13C3)
butanoic acid and Sodium perfluoro-l-(l,2,3,4-13C) octane sulfanate were added to each sample prior to
sample. These surrogate compounds were added to each of the field sample and QC sample reported in this
data report.


The percent recovery of each surrogate compound was reviewed in each of the field samples reported in this data
set. The percent (%) recovery of each surrogate compound met in-house QC criteria (70-130%) in the initial field
sample analyses reported in this data set.


Five (5) of the field samples in this data set were reanalyzed from a dilution analysis to report the concentration of
target analytes within the calibration range of the GCMS. Three (3) of these samples required a secondary dilution
analysis to report the concentration of the target analyte within the calibrtion range of the instrument. Surrogate
recovery was reported outside QC limits in these dilutionanalyses. Sample data has not been qualified due to the
surrogate outliers in the dilution analyses of these sample extracts.


4. LABORATORY CONTROL SAMPLE, LCS:


One (1) LCS sample has been prepared and analyzed with this data set. The laboratory fortified the LCS sample
with the reported list of target analytes. In house percent recovery limits (70-130%,) were applied to each target
analyte.


The percent recovery of the reported target analytes met QC criteria in the LCS sample (Batch 2032809-
8/26/20/1204626177).


5. MATRIX SPIKE/SPIKE DUPLICATE, MS/MSD:


The MS/MSD data are generated to determine the long-term precision and accuracy of the analytical method
in various matrices and to demonstrate acceptable compound recovery by the laboratory at the time of
sample analysis.


Site specific MS/MSD was marked on the COC documents that accompanied the samples to the laboratory. Site
specific MS/MSD was performed on sample PFC-GP-100 70-72 (42225-005). The percent recovery (%) (70-130
%) of target analytes met QC criteria in the MS and MSD sample. The RPD criteria (0-30%) met QC criteria in the
site-specific MS/MSD.







ORGANIC DATA ASSESSMENT


5. BLANK CONTAMINATION:


Quality assurance (QA) blanks, such as the method, trip, field, or rinse blanks are prepared to identify any
contamination that may have been introduced into the samples during sample preparation or field activity.
Method blanks measure laboratory contamination. Trip blanks measure cross-contamination of samples
during shipment Field and rinse blanks measure cross-contamination of samples during field operations.
Samples were only qualified with those QC samples associated with the particular blank.


A) Method Blank contamination


One (1) method blank sample (1204626177/Batch ID: 2032809) is associated with the samples reported in this data
set. The method blank sample was prepared (8/24/20) and analyzed (8/26//20). The method blank sample was free
from contamination of reported/target analytes.


B) Field or Equipment Rinse Blank (ERB) contamination


One (1) Field Blank sample (FRB-1) is associated with this data set. The Field Blank sample is free from
contamination of target analytes.


C) Trip Blank contamination


A Trip Blank sample was not collected and/or submitted with this data set. No action was taken based on this.







ORGANIC DATA ASSESSMENT


6. LC/MS CALIBRATION:


Satisfactory instrument calibration is established to ensure that the instrument is capable of producing
acceptable quantitative data. An initial calibration demonstrates that the instrument is capable of giving
acceptable performance at the beginning of an experimental sequence. The continuing calibration verifies
that the instrument is giving satisfactory daily performance.


A) RESPONSE FACTOR
The response factor measures the instrument's response to specific chemical compounds. Region II data
review requires that the response factor of all analytes be greater than or equal to 0.05 in both initial and
continuing calibration analyses. A value less than 0.05 indicates a serious detection and quantitation problem
(poor sensitivity).


One (1) multi-level initial calibration curve analysis was performed August 26,2020. The reported target analytes
met QC criteria. (Instrument LCMSMS6). The Coefficient of Determination (COD) was calculated and reported for
each reported target analyte. QC criteria was met in the initial calibration analysis.


Continuing calibration verification (CCV) analyses were analyzed/reported August 26,2020 through August 27,
2020.


B) PERCENT RELATIVE STANDARD DEVIATION (RSD) AND PERCENT DIFFERENCE (%D):
Percent RSD (%) is calculated from the initial calibration and is used to indicate the stability of the specific
compound response factor over increasing concentration. Percent D compares the response factor of the
compounds in the continuing calibration standard to the mean response factor (RRF) from the initial
calibration. Percent D (%) is a measure of the instrument's daily performance.


One (1) multi-level initial calibration curve analysis was performed August 26,2020 (Instrument LCMSMS9). The
Coefficient of Determination (COD) was calculated and reported for each reported target analyte. QC criteria was
met in the initial calibration analysis.


Continuing calibration verification (CCV) standards were analyzed 8/26/20 (PFC08260103.wiff) and 8/27/20
(PFC082620106.wiff). The % Difference of reported target analytes met QC criteria in the reported CCV standards
with the exception of PFPeA (130.8%). QC criteria was met in the closing CCV analysis.


PFPeA has been estimated "J" qualified when detected in the associated samples. Non detect PFPeA results are
acceptable as reported.


Qualified data result pages are located in Appendix B of this report.







ORGANIC DATA ASSESSMENT


7. GC/MS INTERNAL STANDARDS PERFORMANCE:


Internal standard (IS) performance criteria ensure that the sensitivity and response are stable during every
run. The method recommends that the internal standard area count must not vary by more than a factor of 2
(-50% to +150%) from the associated continuing calibration standard. The method guidelines state that if the
area count is outside the (-50% to +150%) range of the associated standard, all of the positive results for
compounds quantitated using that IS are qualified estimated, and all non-detects below 50% are
qualified "UJ", non-detects above 100% should not be qualified or "R" if there is a severe loss of sensitivity.
The internal standard area count evaluation criteria are applied to all field and QC samples.


Extracted internal standards are reported in the data set. The samples in this data set were fortified with eighteen
(18) internal standards that are extracted and analyzed. The recovery of each internal standard in the field samples
and QC samples met QC criteria.


8. COMPOUND IDENTIFICATION:


Target compounds are identified on the LC/MS/MS by using the analyte's relative retention time (RRT). For
the results to be a positive hit, the sample peak must be within + 0.06 RRT units of the standard compound
and have an ion spectra which has a ratio of the primary and secondary ion intensities with 20% of that in
the standard compound. Target compounds are identified on the GC by using the analytes retention time.
Concentration is quantitated from the initial calibration curve. The laboratory reported the Limit of
Detection (LOD) and the Limit of Quantitation (LOQ) Sample results reported between the LOD and LOQ
have been estimated qualified by the laboratory. Aqueous sample results are reported in ng/L.


Nine (9) field samples and one (1) Field Rinse Blank (PRE) sample were marked on the COC for analysis by EPA
Method 537.1. These samples were collected at vaiying depths at location PFC-GP-100. The samples were
prepared and analyzed and reported via EPA Method 537.1. Twenty-three (23) PFAS target analytes were reported
in each of the samples reported in this data set.. The field sample depths were listed on the COC documents that
accompanied the samples to the laboratory. A copy of the COC documents are located in Appendix C of this report.


The sample extracts in this data set were initially analyzed and reported without dilution. The laboratory reported
non-detects "U" qualified to the PQL/LOQ. A target analyte result reported between the MDL/LOD and the
PQL/LOQ have been estimated "J" by the laboratoiy. Sample data is reported on an "as received" basis.


Sanple PFC-GP-100 (82) was initially analyed without dilution. PFBA was not reported from the initial extract
analysis. The concentration of PFBA in the initial analysis was reported above the calibration range of the
instrument. The sample extract was reanalyzed from a 1:5 dilution analysis to report the concentration of PFBA
within the calibration range. PFBA was not detected in the 1:5 dilution analysis. PFBA has been estimated "UP'
qualified in the dilution analysis.


Sanple PFC-GP-100 (62) was initially analyed without dilution. The sample extract was reanalyzed from a 1:5
dilution analysis to report the concentration of PFBA. PFBA was detected in the 1:5 dilution analysis (4.57 ng/L).
PFBA has been estimated "J" qualified in the dilution analysis.


Sample PFC-GP-100 (52) was initially analyzed without dilution. The sample exttract was reanalyzed from a 1:5,
1:25 and 1:125 dilution analysis to report the concentration of the detected target analytes within the calibration
range of the method.


Sample PFC-GP-100 (42) was iniitially analyzed without dilution. The sample extract was reanalyzed from a 1:5
and 1:25, dilution analysis to report the concentration of reported target analytes within the calibration range of the
method.







ORGANIC DATA ASSESSMENT


8. COMPOUND IDENTIFICATION(conCd):


Sample PFC-GP-100 (52) was initially analyzed without dilution. The sample was reanalyzed from a 1:5, 1:25 and
1:125 dilution analyses to report the concentration of detected target analytes within the calibration range of the
method.


Sample PFC-GP-100 (42) was initially analyzed without dilution. The sample was reanalyzed from a 1:5 and 1:25
dilution analyses to report the concentration of detected target analytes within the calibration range of the method.


Sample PFC-GP-100 (32) was initially analyzed without dilution. The sample was reanalyzed from a 1:5 dilution to
report the concentration of PFBA (4.89 J ng/L) within the calibration range of the instrument. PFBA has been
estimated "J" qualified.


9. FIELD DUPLICATE ANALYSIS:


Field duplicate samples are collected and analyzed as an indication of overall precision. These results are expected
to have more variability than laboratory duplicate samples.


A Field Duplicate sample is not associated with this data set. No further action is taken.


10. SYSTEM PERFORMANCE AND OVERALL ASSESSMENT


Analytical QC criteria were met for these analyses with the exception of what was described in the above report.
The data reported agrees with the raw data provided in the final report. The laboratory provided a complete data
package and reported all data using acceptable protocols and laboratory qualifiers as defined in the report package.


Data reported in the laboratory report is acceptable for use, with the noted data qualifiers.


Qualified data result pages are located in Appendix B of this report.







TABLE 1







Sample ID Depth Laboratory ID


PFC-GP-lOO 112 42225-001


PFC-GP-100 102 42225-002


PFC-GP-100 92 42225-003


PFC-GP-100 82 42225-004


PFC-GP-100 72 42225-005


PFC-GP-100 62 42225-006


PFC-GP-100 52 42225-007


PFC-GP-100 42 42225-008


PFC-GP-100 32 42225-009


FRB-1 0 42225-010
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DATA QUALIFIER DEFINITIONS


U - The analyte was analyzed for but was not detected above the reported sample
quantitation limit.


J - The analyte was positively identified; the associated numerical value is the
approximate concentration of the analyte in the sample.


NJ - The analysis indicates the presence of an analyte that has been "tentatively
identified" and the associated numerical value represents its approximate concentration.


UJ - The analyte was not detected above the reported sample quantitation limit.
However, the reported quantitation limit is approximate and may or may not represent the
actual limit of quantitation necessary to accurately and precisely measure the analyte in
the sample.


R - The sample results are unreliable/unusable. The presence or absence of the analyte
cannot be verified.
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Keport Date: iieptember IH, 2U2U


LC-MS/MS


Certificate of Analysis


Sample Summary


Page 1 of 1


SDG Number: 42225 Date Collected: 08/18/2020 13:00 Matrix: W


Lab Sample ID: S1934900I Date Received: 08/21/2020 09:50


Client Sample: PFC-GP-lOO Client: BRKL007 Project: BRKL


Client ID: 42225-001 Method: EPA 537.1 SOP Ref: GL-0


Batch ID: 2032811 Inst: LCMSMS9 Dilution: 1


Run Date: 08/26/2020 15:21 Analyst: MB2


Prep Date: 08/24/2020 09:59 Aliquot: 283.94 niL Final Volume: 5 mL


Data File: PFC082620029.\vlff Column:


CAS No. Parmname Qualifier Result Units MDL/LOD PQL/LC


27619-97-2 IH. IH, 2H, 2H-Perfluorooctanesulfonic acid (6:2 FTS) u 3.35 ng/L 1.16 3.35


39108-34-1 IH. 1H.2H. 2H-Pernuorodecane sulfonicacid (8:2 FTS) u 3.38 ng/L 1.16 3.38


2991-50-6 N-Elhylper(luorooctane sulfonamido acetic acid (NEtFOSAA) u 3.52 ng/L 1.16 3.52


2355-31-9 N-Mcthyipcrfluorooctane sulfonamido acetic acid (NMeFOSAA) u 3.52 ng/L 1.16 3.52


375-73-5 Perfluorobutane sulfonic acid (PFBS) J 0.849 ng/L 0.581 1.57


375-22-4 Perfluorobutanoic acid (PFBA) 2.73 ng/L 0.704 1.76


335-77-3 Perfiuorodccane sulfonic acid (PFDS) u 1.71 ng/L 0.581 1.71


335-76-2 Perfiuorodecanoic acid (PFDA) u 1.76 ng/L 0.581 1.76


307-55-1 Perfluorododecanoic acid (PFDOA) u 1.76 ng/L 0.581 1.76


375-92-8 Perfluoroheptane sulfonic acid (PFHpS) u 1.67 ng/L 0.581 1.67


375-85-9 Perfluoroheptanoic acid (PFHpA) u 1.76 ng/L 0.581 1.76


355^64 Perfluoroltexane sulfonic acid (PFHxS) 5.32 ng/L 0.581 1.60


307-24-4 Perfluoroliexanoic acid (PFHxA) 2.30 ng/L 0.581 1.76


68259-12-1 Perfluorononane sulfonic acid (PFNS) u 1.69 ng/L 0.58! 1.69


375-95-1 Pernuorononanoic acid (PFNA) u 1.76 ng/L 0.58! 1.76


754-91-6 Perfluorooctane sulfonamide (PFOSAm) u 1.64 ng/L 0.581 1.64


1763-23-1 Petfluorooctane sulfonic acid (PFOS) 7.25 ng/L 0.669 1.76


335-67-1 Perfluorooctanoic acid (PFOA) 4.15 ng/L 0.58! 1.76


2706-91-4 Perfluoropentane sulfonic acid (PFPeS) u 1.66 ng/L 0.58! 1.66


2706-90-3 Perfluoropenlanoic acid (PFPeA) J x I.OI ng/L 0.581 1.76


376-06-7 Perfluoroieiradccanoic acid (PFTDA) u 1.76 ng/L 0.581 1.76


72629-94-8 Perfluorotiidecanoic acid (PFTrDA) u 1.76 ng/L 0.58! 1.76


2058-94-8 Perfluoroundecanoic acid (PFUnDA) u 1.76 ng/L 0.581 1.76
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Report Date: SeptemberlM, 2020


LC-MS/MS


Certificate of Analysis


Sample Summary


Page 1 of I


SDG Number:


Lab Sample ID:


Client Sample:


Client ID:


Batch ID:


Run Date:


Prep Date:


Data File:


42225


519349002


FFC-GF-IOO


42225-002


2032811


08/26/2020 15:29


08/24/2020 09:59


FFC082620030.wiff


Date Collected:


Date Received:


Client:


Method:


Inst:


Analyst;


Aliquot:


Column:


08/18/2020 13:40


08/21/2020 09:50


BRKL007


EPA 537.1


LCMSMS9


MB2


280.94 niL


Matrix: W


Project:


SOP Ref:


Dilution:


BRKL00700


GL-OA-E-076


1


Final Volume: 5 mL


CAS No. Parmname Qualifier Result Units MDL/LOD PQL/L(


276J9-97.2 IH, IH, 2H. 2H-Perfluoroocianesulfonic acid (6:2 FTS) u 3.38 ng/L 1.17 3.38


39108-34-i IH. IH. 2H. 2H-Perfluorodecane sulfonic acid (8:2 FTS) u 3.42 ng/L 1.17 3.42


2991-50-6 N-Elhylperfluorooctane sulfonamido acetic acid (NEtFOSAA) u 3,56 ng/L 1.17 3.56


2355-31-9 N-Meihylpcrfluoroociane sulfonamido acetic acid (NMeFOSAA) u 3.56 ng/L 1.17 3.56


375-73-5 PerOuorobutane sulfonic acid (PFBS) J 0.646 ng/L 0.587 1.58


375-22-4 Perfluorobuianoic acid (PFBA) 2.49 ng/L 0.712 1.78


335-77-3 PerOuorodecane sulfonic acid (PFDS) u 1.73 ng/L 0.587 1.73


335-76-2 Perfluorodecanoic acid (PFDA) u 1.78 ng/L 0.587 1.78


307-55-1 Perfluorododecanoic acid (PFDOA) u 1.78 ng/L 0.587 1.78


375-92-8 Perfluoroheptane sulfonic acid (PFHpS) u 1.69 ng/L 0,587 1.69


375-85-9 Perfluorohepianoic acid (PFHpA) J 1.03 ng/L 0.587 1.78


355-16-t Perfluorohcxane sulfonic acid (PFHxS) 3.64 ng/L 0.587 1.62


307-24-4 Perfluorohexanoic acid (PFHxA) J 1.62 ng/L 0.587 1.78


68259-12-1 Perfluorononane sulfonic acid (PET^S) u 1.71 ng/L 0.587 1.7J


375-95-1 Perfluorononanoic acid (PFNA) u 1.78 ng/L 0.587 1.78


754-91-6 Perfluorooctane sulfonamide (PFOSAm) u 1.66 ng/L 0.587 1.66


1763-23-1 Perfluoixiociane sulfonic acid (PFOS) 5.20 ng/L 0.676 1.78


335-67-1 Perfluorooctanoic acid (PFOA) 4.02 ng/L 0.587 1.78


2706-91-4 Perfluoropeniane sulfonic acid (PFPeS) u 1.67 ng/L 0.587 1.67


2706-90-3 Perfluoropentanoic acid (PFPeA) J J- 0.649 ng/L 0.587 1.78


376-06-7 Perfluorotctradecanoic acid (PFTDA) u 1.78 ng/L 0.587 1.78


72629-94-8 Perfluorotridecanoic acid (PFTrDA) u 1.78 ng/L 0.587 1.78


2058-94-8 Perfluoroundecanoic acid (PFUnDA) u 1.78 ng/L 0.587 1.78
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Keport Date: ^ieptember 18,2U2U


LC-MS/MS


Certificate of Analysis
Sample Summary


Page 1 of 1


SDG Number: 42225 Date Collected: 08/18/2020 14:30 Matrix: W


Lab Sample ID: 519349003 Date Received: 08/21/2020 09:50


Client Sample: PFC-GP-100 Client: BRKL007 Project: BRKL


Client ID: 42225-003 Method: EPA 537.1 SOP Ref: GL-O


Batch ID: 2032811 Inst: LCMSMS9 Dilution: 1


Run Date: 08/26/2020 17:11 Analyst: IKI


Prep Date: 08/24/2020 09:59 Aliquot: 286.85 mL Final Volume::  5 mL


Data File: PFC082620042.wifr Column:


CAS No. Parmname Qualifier Result Units MDL/LOD PQL/LC


27619-97.2 IH, IH, 2H. 2H-Pcrnuoroocmne sulfonie acid (6:2 FTS) U 3.31 ng/L 1.15 3.31


39108-34-4 IH. IH.2H.2H-Perfluorodecanesulfonicacid{8:2 FTS) u 3.35 ng/L 1.15 3.35


2991-50-6 N-Eihylpcrfluorooctane sulfonamido acetic acid (NEtFOSAA) u 3.49 ng/L 1.15 3.49


2355-31-9 N-Methylpcrfluorooctane sulfonamido acetic acid (NMeFOSAA) u 3.49 ng/L 1.15 3.49


375-73-5 Perfluorobuiane sulfonic acid (PFBS) J 0.940 ng/L 0,575 1.55


375-22^ Perfluorobuianoic acid (PFDA) 2.78 ng/L 0.697 1.74


335-77-3 Perfiuorodecane sulfonic acid (PFDS) u 1.69 ng/L 0.575 1.69


335-76-2 Perfluorodecanoic acid (PFDA) u 1.74 ng/L 0.575 1.74


307-55.1 Perfluorododecanoic acid (PFDOA) u 1.74 ng/L 0.575 1.74


375-92-8 Perfluoroheptane sulfonic acid (PFHpS) u 1.66 ng/L 0.575 1.66


375-85-9 Perfluoroheptanoic acid (PFHpA) J 1.07 ng/L 0.575 1.74


355-46-4 Perfluoroliexane sulfonic acid (PFHxS) 3.20 ng/L 0.575 1.59


307-24-4 Perduorohexanoic acid (PFHxA) J 1.54 ng/L 0.575 1.74


68259-12-1 Perfluorononane sulfonic acid (PFNS) u 1.67 ng/L 0.575 1.67


375-95-1 Perfluorononanoic acid (PFNA) u 1.74 ng/L 0.575 1.74


754-91-6 Perfluoroociane sulfonamide (PFOSAm) u 1.62 ng/L 0.575 1.62


1763-23-1 Perfluoroociane sulfonic acid (PFOS) 6.31 ng/L 0.662 1.74


335-67-1 Perfluoroocianoic acid (PFOA) 4.1! ng/L 0.575 1.74


2706-91-4 Perfluoropenlane sulfonic acid (PFPeS) u 1.64 ng/L 0.575 1.64


2706-90-3 Perfluoropenianoic acid (PFPeA) J 0.854 ng/L 0.575 1.74


376-06-7 Perfluoroteiradecanoic acid (PFTDA) u 1.74 ng/L 0.575 1.74


72629-94-8 Perfluoroiridecanoic acid (PFTrOA) u 1.74 ng/L 0.575 1.74


2058-94-8 Perfluoroundecanoic acid (PFUnDA) u 1.74 ng/L 0.575 1.74
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Report Uate: September 18,2020


LC-MS/MS


Certificate of Analysis
Sample Summary


Page 1 of 1


SDG Number:


Lab Sample ID:


Client Sample:


Client ID:


Batch ID:


Run Date:


Prep Date:


Data File:


42225


519349004


PFC-GP-100


42225-004


2032811


08/26/2020 15:46


08/24/2020 09:59


PFC082620032.wiff


Date Collected:


Date Received:


Client:


Method:


Inst:


Analyst:


Aliquot:


Column:


08/19/2020 09:00


08/21/2020 09:50


BRKL007


EPA 537.1


LCMSMS9


MB2


281.99 mL


Matrix: W


Project:


SOP Ref:


Dilution:


BRKL00700


GL-OA-E-076


I


Final Volume: 5 mL


CAS No. Parmname Qualifier Result Units MDL/LOD PQULt


27619-97-2 IH, IH, 2H, 2H-PernuorooctanesuIfonic acid (6:2 FTS) U 3.37 ng/L 1.17 3.37


39108-344 IH, IH. 2H, 2H-Pernuorodecane sulfonic acid (8:2 FTS) U 3.40 ng/L 1.17 3.40


2991-50-6 N-Ethylperfluoroociane sulfonamido acetic acid (NEtFOSAA) u 3.55 ng/L 1.17 3.55


2355-31-9 N-Metliylpcrfluorooctane sulfonamido acetic acid (NMeFOSAA) u 3.55 ng/L 1.17 3.55


375-73-5 Perfluorobuiane sulfonic acid (PFBS) J 0.711 ng/L 0.585 1.58


335-77-3 Perfluorodccane sulfonic acid (PFDS) u 1.72 ng/L 0.585 1.72


335-76-2 Perfluorodecanoic acid (PFDA) u 1.77 ng/L 0.585 1.77


307-55-1 Perfluorododecanoic acid (PFDOA) u 1.77 ng/L 0.585 1.77


375-92-8 Perfluorohepiane sulfonic acid (PPHpS) u 1.68 ng/L 0.585 1.68


375-85-9 Perfluorohepianoic acid (PFHpA) J 0.973 ng/L 0.585 1.77


35546-4 Perfluorohexane sulfonic acid (PFHxS) 3.49 ng/L 0.585 1.61


307-244 Perfluorohexanoic acid (PFHxA) 2.14 ng/L 0.585 1.77


68259-12-1 Perfluorononane sulfonic acid (PFNS) u 1.70 ng/L 0.585 1.70


375-95-1 Perfluorononanoic acid (PFNA) J 0.760 ng/L 0.585 1.77


754-91-6 Perfluorooctane sulfonamide (PFOSAm) 2.81 ng/L 0.585 1.65


1763-23-1 Perfluorooctane sulfonic acid (PFOS) 8.51 ng/L 0.674 1.77


335-67-1 Perfluoroocianoic acid (PFOA) 3.43 ng/L 0.585 1.77


2706-914 Perfluoropeniane sulfonic acid (PFPeS) u 1.67 ng/L 0.585 1.67


2706-90-3 Perfluoropentanoic acid (PFPeA) J  -x 0.955 ng/L 0.585 1.77


376-06-7 Perfluoroieiradecanoic acid (PFTDA) u 1.77 ng/L 0.585 1.77


72629-94-8 Perfluorotridccanoic acid (PFTrDA) u 1.77 ng/L 0.585 1.77


2058-94-8 Perfluoroundecanoic acid (PFUnDA) u 1.77 ng/L 0.585 1.77
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Report Uate: ^ieptember 18, 2U2U


LC-MS/MS


Certificate of Analysis


Sample Summary


Page 1 of 1


SDG Number:


Lab Sample ID:


Client Sample:


Client ID:


Batch ID:


Run Date:


Prep Date:


Data File:


42225


519349004


PFC-GP-100


42225-004DL


2032811


08/26/2020 18:28


08/24/2020 09:59


PFC082620051.wiff


Date Collected:


Date Received:


Client:


Method:


Inst:


Analyst:


Aliquot:


Column:


08/19/2020 09:00


08/21/2020 09:50


BRKL007


EPA 537.1


LCMSMS9


IKl


281.99 mL


Matrix: W


Project:


SOP Ref:


Dilution:


BRKL00700


GL-OA-E-076


5


Final Volume: 5 mL


CAS No. Parmname Quaiifier Result Units MDL/LOD PQL/LOQ


375-22-4 Perfluorobulanoie acid (PI'BA) U y J 8.87 ng/L 3.55 8.87
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LC-MS/MS


Certificate of Analysis


Sample Summary


Page 1 of I


SDG Number:


Lab Sample ID:


Client Sample:


Client ID:


Batch ID:


Run Date:


Prep Date:


Data File:


42225


519349005


PFC-GP-100


42225-005


2032811


08/26/2020 16:54


08/24/2020 09:59


PFC082620040.wiff


Date Collected:


Date Received:


Client:


Method:


Inst:


Analyst:


Aliquot:


Column:


08/19/2020 10:00


08/21/2020 09:50


BRKL007


EPA 537.1


LCMSMS9


IKl


283.72 mL


Matrix: W


Project:


SOP Ref:


Dilution:


BRKL00700


GL-OA-E-076


I


Final Volume: 5 mL


CAS No. Parmname Qualifier Result Units MDL/LOD PQUL(


27619-97-2 IH, IH. 2H, 2H-Perfluorooclane sulfonic .icid (6:2 FTS) U 3,35 ng/L 1.16 3.35


39108-34-4 IH. IH. 2H. 2H-Pernuorodecane sulfonic acid (8:2 FTS) U 3.38 ng/L 1.16 3.38


2991-50-6 N-Eihyiperfluorooctane sulfonamido acetic acid (NElFOSAA) u 3.52 ng/L 1.16 3.52


2355-31-9 N-Mcihylpcrfluoroociane sulfonamido acetic acid (NMeFOSAA) u 3.52 ng/L 1.16 3.52


375-73-5 Petfluorobutane sulfonic acid (PFBS) J 0,642 ng/L 0,582 1.57


375-22-4 Perfluotobuianoic acid (PFBA) 3.08 ng/L 0.705 1.76


335-77-3 Perfluorodecane sulfonic acid (PFDS) u 1.71 ng/L 0.582 1.71


335-76-2 Peilluorodecanoic acid (PFDA) u 1.76 ng/L 0.582 1.76


307-55-1 Perfluorododecanoic acid (PFDOA) u 1,76 ng/L 0.582 1.76


375-92-8 Perfluoioheptane sulfonic acid (PFHpS) u 1.67 ng/L 0.582 1.67


375-85-9 Perfluotolieptanoic acid (PFHpA) J 0.986 ng/L 0.582 1.76


355-46-4 Perfluoroliexane sulfonic acid (PFHxS) 2.64 ng/L 0.582 1.60


307-24-4 Perfluorohcxanoic acid (PFHxA) 2.63 ng/L 0.582 1.76


68259-12-1 Perfluoiononane sulfonic acid (PFNS) u 1.69 ng/L 0.582 1.69


375-95-1 Perfluorononanoic acid (PFNA) J 0.978 ng/L 0.582 1.76


754-91-6 Perfluotooctane sulfonamide (PFOSAm) 13.1 ng/L 0.582 1.64


1763-23-1 Pernuoix>octane sulfonic acid (PFOS) 7.73 ng/L 0.670 1.76


335-67-1 Perfluorooctanoic acid (PFOA) 2.50 ng/L 0.582 1.76


2706-91-4 Perfluoropcntane sulfonic acid (PFPeS) u 1.66 ng/L 0.582 1.66


2706-90-3 Peiiluoropentanoic acid(PFPeA) J 3^ 0.740 ng/L 0.582 1.76


376-06-7 Pcrfluoiotetradecanoic acid (PFTDA) u 1.76 ng/L 0.582 1.76


72629-94-8 Perfluorotridecanoic acid (PFTrDA) u 1.76 ng/L 0.582 1.76


2058-94-8 Perfluoroundecanoic acid (PFUnDA) u 1.76 ng/L 0.582 1.76
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LC-MS/MS


Certificate of Analysis
Sample Summary


Page 1 of 1


SDG Number:


Lab Sample ID:


Client Sample:


Client ID:


Batch ID:


Run Date:


Prep Date:


Data Pile:


42225


519349006


PFC-GP-100


42225-006


2032811


08/26/2020 15:55


08/24/2020 09:59


PFC082620033.wiff


Date Collected:


Date Received:


Client:


Method:


Inst:


Analyst:


Aliquot:


Column:


08/19/2020 10:45


08/21/2020 09:50


BRKL007


EPA 537.1


LCMSMS9


MB2


284.97 mL


Matrix: W


Project:


SOP Ref:


Dilution:


BRKL00700


GL-OA-E-076


1


Final Volume: 5 mL


CAS No. Parmname Qualifier Result Units MDL/LOD PQL/L(


27619-97-2 IH, IH, 2H, 2H-Perfluoroociane sulfonic acid (6:2 FTS) U 3.33 ng/L 1.16 3.33


39108-34^ IH, IH, 2H. 2H-Perfluorodecane sulfonicacid (8:2 FTS) u 3.37 ng/L 1.16 3.37


2991-50-6 N-Eihyiperfiuorooccane sulfonamido acetic acid (NEtPOSAA) u 3.51 ng/L 1.16 3.51


2355-31-9 N-Metliylpcrf)uorooctane sulfonamido acetic acid (NMeFOSAA) u 3.51 ng/L 1.16 3.51


375-73-5 Perfluorobuiane sulfonic acid (PFBS) J 1.55 ng/L 0.579 1.56


335-77-3 Perfluorodecane sulfonic acid (PPDS) u 1.70 ng/L 0.579 1.70


335-76-2 Perfluorodecanoic acid (PFDA) u 1.75 ng/L 0.579 1.75


307-55-1 Perfluorododecnnoic acid (PFDOA) u 1.75 ng/L 0.579 1.75


375-92-8 Perfluoroheptane sulfonic acid (PFHpS) u 1.67 ng/L 0.579 1.67


375-85-9 Perfluoroheptanoic acid (PFHpA) 2.27 ng/L 0.579 1.75


355-46-4 Perfluorohcxane sulfonic acid (PFHxS) 33.1 ng/L 0.579 1.60


307-24-4 Perfluoroliexanoic acid (PFHxA) 14.4 ng/L 0.579 1.75


68259-12-1 Perfluorononane sulfonic acid (PFNS) u 1.68 ng/L 0.579 1.68


375-95-1 Perfluorononanoic acid (PFNA) u 1.75 ng/L 0.579 1.75


754-91-6 Perfluoroociane sulfonamide (PFOSAm) 48.4 ng/L 0.579 1.63


1763-23-1 Perfluoroociane sulfonic acid (PFOS) 31.0 ng/L 0.667 1.75


335-67-1 Perfluoroocianoic acid (PFOA) 16.1 ng/L 0.579 1.75


2706-91-4 Perfluoropeniane sulfonic acid (PFPeS) J 0.744 ng/L 0.579 1.65


2706-90-3 Perfluoropentanoic acid (PFPeA) 2.49 ng/L 0.579 1.75


376-06-7 Perfluorotetradecanoic acid (PFTDA) u 1.75 ng/L 0.579 1.75


72629-94-8 Perfluoroiridccanoic acid (PFTrDA) u 1.75 ng/L 0.579 1.75


2058-94-8 Perfluoroundecanoic acid (PFUnDA) u 1.75 ng/L 0.579 1.75
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Report Date: ^>eptemberlt<, 2UZU


LC-MS/MS


Certificate of Analysis


Sample Summary


Page 1 of I


SDG Number:


Lab Sample ID:


Client Sample:


Client ID:


Batch ID:


Run Date:


Prep Date:


Data File;


42225


519349006


PFC-GP-100


42225-006DL


2032811


08/26/2020 18:36


08/24/2020 09:59


PFC082620052.«iff


Date Collected:


Date Received:


Client:


Method:


Inst:


Analyst:


Aliquot:


Column:


08/19/2020 10:45


08/21/2020 09:50


BRKL007


EPA 537.1


LCMSMS9


IKi


284.97 niL


Matrix: VV


Project:


SOP Ref:


Dilution:


BRKL00700


GL-OA-E-076


5


Final Volume: 5 mL


CAS No. Parmnume Qualifier Result Units MDL/LOD PQL/LOQ


375-22-4 Pcrfluorobutanoic acid (PFBA) J 4.57 ng/L 3.51 8.77
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Keport Uatc: iseptember l», 2U2U


LC-MS/MS


Certificate of Analysis


Sample Summary


Page 1 of 1


SDG Number:


Lab Sample ID:


Client Sample:


Client ID:


Batch ID:


Run Date;


Prep Date:


Data File:


42225


519349007


PFC-GP-IOO


42225-007


2032811


08/26/2020 16:03


08/24/2020 09:59


PFC082620034.wiff


Date Collected:


Date Received:


Client:


Method:


Inst:


Analyst:


Aliquot:


Column:


08/19/2020 12:15


08/21/2020 09:50


BRKL007


EPA 537.1


LCMSMS9


MB2


287.63 niL


Matrix: W


Project:


SOP Ref:


Dilution:


BRKL00700


GL-OA-E-076


1


Final Volume: 5 mL


CAS No. Parmname Qualifier Result Units MDL/LOD PQL/L(


27619-97-2 IH, IH, 2H, 2H-PerOuoroociane sulfonic acid (6:2 FTS) U 3.30 ng/L 1.15 3.30


39108-34^ 1H, 1H. 2H. 2H-Perfluorodecane sulfonic acid (8:2 FTS) u 3.34 ng/L 1.15 3.34


2991-50-6 N-Elhylperftuoroociane sulfonamido acetic acid (NEtFOSAA) u 3.48 ng/L 1.15 3.48


2355-31-9 N-Methylperfuoroociane sulfonamido acetic acid (NMcFOSAA) u 3.48 ng/L 1.15 3.48


375-73-5 Perfluorobutane sulfonic acid (PFBS) 37.5 ng/L 0.574 1.55


335-77-3 Perfluorodecane sulfonic acid (PFDS) u 1.69 ng/L 0.574 1.69


335-76-2 Pcrfluorodecanoic acid (PFDA) u 1.74 ng/L 0.574 1.74


307-55-1 Perfluorododecanoic acid (PFDOA) u 1.74 ng/L 0.574 1.74


375-92-8 Perfluorohcpiane sulfonic acid (PFHpS) 42.4 ng/L 0.574 1.65


68259-12-1 Perfluorononanc sulfonic acid (PFNS) u 1.67 ng/L 0.574 1.67


375-95-1 Pcrfluorononanoic acid (PFNA) 5.75 ng/L 0.574 1.74


754-91-6 Perfluorooctane sulfonamide (PFOSAm) 61.0 ng/L 0.574 1.62


2706-91-4 Pcrfluoropentane sulfonic acid (PFPcS) 69.0 ng/L 0.574 1.63


2706-90-3 Perfluoropentanoic acid (PFPeA) 133 0" ng/L 0.574 1.74


376-06-7 Perlluoroietradecanoic acid (PFTDA) u 1.74 ng/L 0.574 1.74


72629-94-8 Perfluorotridecanoic acid (PFTrDA) u 1.74 ng/L 0.574 1.74


2058-94-8 Perfluoroundecanoic acid (PFUnDA) u 1.74 ng/L 0.574 1.74
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Report Date: September 18, ZU2U


SDG Number;


Lab Sample ID:


Client Sample:


Client ID:


Batch ID:


Run Date:


Prep Date:


Data File:


42225


519349007


PFC-GP-100


42225-007DL


2032811


08/26/2020 18:45


08/24/2020 09:59


PFC082620053.wifr


LC-MS/MS


Certificate of Analysis
Sample Summary


Date Collected:


Date Received:


Client:


Method:


Inst:


Anaiyst:


Aliquot:


Column:


08/19/2020 12:15


08/21/2020 09:50


BRKL007


EPA 537.1


LCMSMS9


IKl


287.63 mL


Matrix:


Project:


SOP Ref:


Dilution:


Page 1 of 1


w


BRKL00700


GL-OA.E-076


5


Final Volume: 5 mL


CAS No. Parmname Qualifler Result Units MDL/LOD PQL/LOQ


375-22-4 Perfluorobutanoic acid (PFBA) 40.9 ng/L 3.48 8.69
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Report Uate: September lb, 2U2U


LC-MS/MS


Certificate of Analysis
Sample Summary


Page 1 of 1


SDG Number; 42225 Date Collected: 08/19/2020 12:15 Matrix: VV


Lab Sample ID; 519349007 Date Received: 08/21/2020 09:50


Client Sample: PFC-GP-IOO Client: BRKL007 Project: BRKL00700


Client ID: 42225-007DL2 Method: EPA 537.1 SOP Ref; GL-OA-E-076


Batch ID: 203281I Inst: LCMSMS9 Dilution: 25


Run Date: 08/26/2020 19:11 Anaiyst: IKI


Prep Date: 08/24/2020 09:59 Aliquot: 287.63 mL Final Volume: 5 mL


Data Fiie: PFC082620056.wifr Column:


CAS No. Parmname Qualifler Result Units MDL/LOD PQL/LOQ


375-85-9 Perfluoroheptanoic acid (PFHpA) 192 ng/L 14.3 43.5


307-24-4 Perfluorohexanoic acid (PFHxA) 1520 ng/L 14.3 43.5


1763-23-1 Perfluorooctane sulfonic acid (PFOS) 1320 ng/L 16.5 43.5


335-67-1 Perfluorooctanoic acid (PFOA) 1400 ng/L 14.3 43.5
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Report Uate: September IS, 2U2U


SDG Number:


Lab Sample ID:


Client Sample:


Client ID:


Batch ID:


Run Date:


Prep Date:


Data File:


42225


519349007


PFC-GF-IOO


42225-007DU


2032811


08/27/2020 19:59


08/24/2020 09:59


PFC082620I05.wilT


LC-MS/MS


Certificate of Analysis
Sample Summary


Date Collected:


Date Received:


Client:


Method:


Inst:


Analyst:


Aliquot:


Column:


08/19/2020 12:15


08/21/2020 09:50


BRKL007


EPA 537.1


LCMSMS9


IKI


287.63 mL


Matrix:


Project:


SOP Ref:


Dilution:


Page 1 of 1


w


BRKL00700


GL-OA-E-076


125


Final Volume: 5 mL


CAS No. Parmname Qualifier Result Units MDL/LOD PQL/LOQ


355-46-4 Perfluorohexane sulfonic acid (PFHxS) 5200 ng/L 71.7 198
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KeportUate; September 18,2020


SDG Number:


Lab Sample ID:


Client Sample:


Client ID:


Batch ID:


Run Date:


Prep Date:


Data File:


42225


519349008


PFC-GP-100


42225-008


2032811


08/26/2020 17:37


08/24/2020 09:59


PFC082620045.wiff


LC-MS/MS


Certificate of Analysis


Sample Summary


Page 1 of 1


Date Collected:


Date Received:


Client:


Method:


Inst:


Analyst:


Aliquot:


Column:


08/19/2020 13:00


08/21/2020 09:50


BRKL007


EPA 537.1


LCMSMS9


IKI


281.07 mL


Matrix:


Project:


SOP Ref:


Dilution:


W


BRKL00700


GL-OA-E-076


1


Final Volume: 5 mL


CAS No. Parmname Qualifier Result Units MDL/LOD PQL/L(


27619-97-2 IH, IH. 2H. 2H-Perfluoroociaiie sulfonic .icid (6:2 FTS) u 3.38 ng/L 1.17 3.38


39108-344 IH, IH, 2H, 2H-Perfluorodecane sulfonic acid (8:2 FTS) u 3.42 ng/L 1.17 3.42


2991.50-6 N-Elhyiperfluorooctane sulfonamido acetic acid (NEtFOSAA) u 3.56 ng/L 1.17 3.56


2355-31-9 N-Meiiiylpcrfluoroociane sulfonamido acetic acid (NMeFOSAA) u 3.56 ng^L 1.17 3.56


375-73-5 Perfluorobuiane sulfonic acid (PFBS) 48.2 ng/L 0.587 1.58


335-77-3 Perfluorodecane sulfonic acid (PFDS) u 1.73 ng/L 0.587 1.73


335-76-2 Perfluorodecanoic acid (PFDA) u 1.78 ng/L 0.587 1.78


307-55-i Perfluorododecanoic acid (PFDOA) u 1.78 ng/L 0.587 1.78


375-92-8 Perfluorolieplane sulfonic acid (PFHpS) 39.2 ng/L 0.587 1.69


68259-12-1 Perfluorononane sulfonic acid (PFNS) u 1.7! ng/L 0.587 1.71


375-95-i Perfluorononanoic acid (PFNA) 5.29 ng/L 0.587 1.78


754-91.6 Perfluorooctane sulfonamide (PFOSAni) 16.4 ng/L 0.587 1.65


335-67-1 Perfluorooctanoic acid (PFOA) 464 ng/L 0.587 1.78


2706-91-4 Perfluoropcniane sulfonic acid (PFPeS) 55.9 ng/L 0.587 1.67


2706-90-3 Perfluoropenianoic acid (PFPeA) 112 IT ng/L 0.587 1.78


376-06-7 Pcrfluoroteiradecanoic acid (PFTDA) u 1.78 ng/L 0.587 1.78


72629-94-8 Perfluoroiridecanoic acid (PFTrDA) u 1.78 ng/L 0.587 1.78


2058-94-8 Perfluoroundecanoic acid (PFUnDA) u 1.78 ng/L 0.587 1.78
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Keport Date: i»eptember 18,2U2U


SDG Number;


Lab Sample ID:


Client Sample:


Client ID:


Batch ID:


Run Date:


Prep Date:


Data File:


42225


519349008


PFC-GP-100


42225-008DL


2032811


08/26/2020 18:54


08/24/2020 09:59


PFC082620054.>vifT


LC-MS/MS


Certificate of Analysis
Sample Summary


Date Collected:


Date Received:


Client:


Method:


Inst:


Analyst:


Aliquot:


Column:


08/19/2020 13:00


08/21/2020 09:50


BRKL007


EPA 537.1


LCMSMS9


IKl


281.07 mL


Matrix:


Project:


SOP Ref:


Dilution:


Page 1 of 1


w


BRKL00700


GL-OA-E-076


5


Final Volume: 5 mL


CAS No. Parmname Qualifier Result Units MDL/LOD PQL/LOQ


375-22-4 Perfluorobutanoic acid (PFBA)


375-85-9 Perfluoroheptanoic acid (PFHpA)


34.6


70.9


ng/L


ng/L


3.56


2.94


8.89


8.89
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Keport Uate: iieptember IS, 2U2U


LC-MS/MS Page 1 of 1


Certificate of Analysis
Sample Summary


SDG Number: 4222S Date Collected: 08/19/2020 13:00 Matrix: w


Lab Sample ID:  5I9349008 Date Received: 08/21/2020 09:50


Client Sample: PFC-GP-IOO Client: BRKL007 Project: BRKL00700


Client ID: 42225-008DL2 Method: EPA 537.1 SOP Ref: GL-OA-E-076


Batch ID: 203281I Inst: LCMSMS9 Dilution: 25


Run Date: 08/26/2020 19:19 Analyst: IKI


Prep Date: 08/24/2020 09:59 Aliquot: 281.07 mL Final Volume: 5 mL


Data File: PFC082620057.wifr Column:


CAS No. Parmname Qualifier Result Units MDL/LOD PQL/LOQ


355-46-4 Perfluorohexane sulfonic acid (PFHxS) 3770 ng/L 14.7 40.5


307-24-4 Perfluorohexanoic acid (PFHxA) 1020 ng/L 14.7 44.5


1763-23-1 Perfluorooctane sulfonic acid (PFOS) 963 ng/L 16.9 44.5


Page 40 of 1036 SDG: 42225







Report Date: September IS, 2UZU


LC-MS/MS


Certificate of Analysis


Sample Summary


Page I of 1


SDG Number:


Lab Sample ID:


Client Sample:


Client ID:


Batch ID:


Run Date:


Prep Date:


Data File:


42225


519349009


PFC-GP-100


42225-009


2032811


08/26/2020 16:20


08/24/2020 09:59


PFC082620036.»1fr


Date Collected:


Date Received:


Client:


Method:


Inst:


Analyst:


Aliquot:


Column:


08/19/2020 14:00


08/21/2020 09:50


BRKL007


EPA 537.1


LCMSMS9


MB2


284.77 mL


Matrix: W


Project:


SOP Ref:


Dilution:


BRKL00700


GL-OA-E-076


I


Final Volume: 5 mL


CAS No. Parmname Qualifier Result Units MDL/LOD PQL/L<


39108-34-4 IH. IH, 2H, 2H-Perfluorodccane sulfonic acid (8:2 FTS) U 3.37 ng/L 1,16 3,37


2991-50-6 N-Eihylpcrftuorooctane sulfonamido acetic acid (NEtFOSAA) U 3.51 ng/L 1.16 3.5!


2355-31-9 N-MclhylperfluoiXKX)iane sulfonamido acetic acid (NMeFOSAA) u 3.51 ng/L 1.16 3.51


375-73-5 Perfluorobuiane sulfonic acid (PFBS) 2,80 ng/L 0,579 1.56


335-77-3 PerOuorodecane sulfonic acid (PFDS) u 1.70 ng/L 0,579 1.70


335-76-2 PerOuorodecanoic acid (PFDA) u 1,76 ng/L 0.579 1.76


307-55-1 Perfluorododecanoic acid (PFDOA) u 1.76 ng/L 0.579 1.76


375-92-8 Perfluoroheptane sulfonic acid (PFHpS) 1.74 ng/L 0.579 1.67


375-85-9 Perfluorohepianoic acid (PFHpA) 3,03 ng/L 0.579 1.76


355-46-4 Perfluorohcxane sulfonic acid (PFHxS) 65.6 ng/L 0.579 1.60


307-24-4 PerOuorohexanoic acid (PFHxA) 14.9 ng/L 0,579 1.76


68259-12-1 Perfluorononane sulfonic acid (PFNS) u 1.69 ng/L 0,579 1.69


375-95-1 Perfluorononanoic acid (PFNA) 3.36 ng/L 0.579 1.76


754-91-6 Perfluorooctane sulfonamide (PFOSAm) J 0.582 ng/L 0.579 1.63


1763-23-1 Perfluoroociane sulfonic acid (PFOS) 53.6 ng/L 0.667 1.76


335-67-1 Pernuorooclanoic acid (PFOA) 16.5 ng/L 0.579 1.76


2706-91-4 Pcrfluoropentane sulfonic acid (PFPeS) u 1,65 ng/L 0.579 1.65


2706-90-3 Perfluoropenianoic acid (PFPeA) 2.04 S ng/L 0.579 1.76


376-06-7 Peifluoroteiradecanoic acid (PFTDA) u 1,76 ng/L 0.579 1.76


72629-94-8 Perfluoroiridecanoic acid (PFTrDA) u 1.76 ng/L 0.579 1.76


2058-94-8 Perfluoroundecanoic acid (PFUnDA) u 1.76 ng/L 0.579 1.76
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Keport Date: September 18,2U2U


LC-MS/MS


Certificate of Analysis


Sample Summary


Page 1 of 1


SDG Number:


Lab Sample ID:


Client Sample:


Client ID:


Batch ID:


Run Date:


Prep Date:


Data File:


42225


519349009


PFC-GP-100


42225-009DL


2032811


08/26/2020 19:02


08/24/2020 09:59


PFC082620055.wiff


Date Collected:


Date Received:


Client:


Method:


Inst:


Analyst:


Aliquot:


Column:


08/19/2020 14:00


08/21/2020 09:50


BRKL007


EPA 537.1


LCMSMS9


IKl


284.77 mL


Matrix: W


Project:


SOP Ref:


Dilution:


BRKL00700


GL-OA-E-076


5


Final Volume: 5 mL


CAS No. Parmname Qualifier Result Units MDL/LOD PQL/LOQ


27619-97-2


375-22-4


IH, 1H, 2H, 2H-PcrOuoroociane sulfonic acid (6:2 FTS)


Perfluorobutanoic acid (PFBA)


16,7


y 4.89


ng/L


ng/L


5.79


3.51


16.7


8.78
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Report Date: iiepteinber 18,2U2U


SDG Number: 42225


Lab Sample ID: 519349010


Client Sample: FRB-1


Client ID:


Batch ID:


Run Date:


Prep Date:


Data File:


42225-010


2032811


08/26/2020 16:29


08/24/2020 09:59


PFC082620037.>vlff


LC-MS/MS


Certificate of Analysis


Sample Summary


Page 1 of 1


Date Collected:


Date Received:


Client:


Method:


Inst:


Analyst:


Aliquot:


Column:


08/19/2020 14:20


08/21/2020 09:50


BRKL007


EPA 537.1


LCMSMS9


MB2


275.65 mL


Matrix:


Project:


SOP Ref:


Dilution:


W


BRKL00700


GL-OA-E-076


1


Final Volume: 5 mL


CAS No. Parmname Qualifier Result Units MDL/LOD PQL/L(


27619-97-2 1H, 1H, 2H, 2H-Perf1uorooctane sulfonic acid (6:2 FTS) U 3.45 ng/L 1.20 3.45


39108-34-4 1H, 1H, 2H, 2H-Pernuorodecane sulfonic acid (8:2 FTS) U 3.48 ng/L 1.20 3.48


2991-50-6 N-Ethylperfluorooctane sulfonamido acetic acid (NEtFOSAA) u 3.63 ng/L 1.20 3.63


2355-31-9 N-Methylperduorooctane sulfonamido acetic acid (NMeFOSAA) u 3.63 ng/L 1.20 3.63


375-73-5 Perfluorobutane sulfonic acid (PFBS) u 1.61 ng/L 0.599 1.61


375-22-4 Perfluorobutanoic acid (PFBA) u 1.81 ng/L 0.726 1.81


335-77-3 Pei^uorodecane sulfonic acid (PFDS) u 1.76 ng/L 0.599 1.76


335-76-2 Perfluorodecanoic acid (PFDA) u 1.81 ng/L 0.599 1.81


307-55-1 Perfluorododecanoic acid (PFDOA) u 1.81 ng/L 0.599 1.81


375-92-8 Pei^uoroheptane sulfonic acid (PFHpS) u 1.72 ng/L 0.599 1.72


375-85-9 Perfluoroheptanoic acid (PFHpA) u 1.81 ng/L 0.599 1.81


355-46-4 Perfluorohexane sulfonic acid (PFHxS) u 1.65 ng/L 0.599 1.65


307-24-4 Perfluorohexanoic acid (PFHxA) u 1.81 ng/L 0.599 1.81


68259-12-1 Perfluorononane sulfonic acid (PFNS) u 1.74 ng/L 0.599 1.74


375-95-1 Perfluorononanoic acid (PFNA) u 1.81 ng/L 0.599 1.81


754-91-6 Perfluorooctane sulfonamide (PFOSAm) u 1.69 ng/L 0.599 1.69


1763-23-1 Perfluorooctane sulfonic acid (PFOS) u 1.81 ng/L 0.689 1.81


335-67-1 Perduorooctanoic acid (PFOA) u 1.81 ng/L 0.599 1.81


2706-91-4 Perduoropentane sulfonic acid (PFPeS) u 1.71 ng/L 0.599 1.71


2706-90-3 Perduoropentanoic acid (PFPeA) u 1.81 ng/L 0.599 1.81


376-06-7 Perduorotetradecanoic acid (PFTDA) u 1.81 ng/L 0.599 1.81


72629-94-8 Perduorotridecanoic acid (PFTrDA) u 1.81 ng/L 0.599 1.81


2058-94-8 Perduoroundecanoic acid (PFUnDA) u 1.81 ng/L 0.599 1.81
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APPENDIX C







Page \ of


Requires EDO


BROpBmfWEN
NATIONAL LABORATORY


SAMPLING CHAIN OF CUSTODY


RO.#.


Chain of Custody No.


42225


Name: 0. PaqUStte Name: D&B N«<.t:6EL


Ufe:No: 14314 Ext. 7046 Contact: Or\r\S Address: 2040 SSVa^B Rd.


AcctNcK 71097/71097 DeptrES Pfwc: ̂ a3^"' "3^^ Cty: Chaiieston St: SC Zp:
Email Reports To: Email/Fax: c\ \ aVXcAW AJb- ^ COm Contact E. Kent


1D. Paquette Sampler: C\si'\<^ LXC^cAp^V ^ Phone: 843-769-7386
2 Email/Fax:


-..Prolcrtfcfame: ' ■ -  ̂ • -^Prt^tictManager . r


0U8 PFAS14 D. Paaudtta Chris Linkiett^-
Commenis:


Sample Infurnatldo


SltelD/Bhteftgetf Pepd»mWP


vAddMohal Sample-tnlbfrnatltw


NanitfDocriptioft


V^lysfs.Re^uested: - ,•


Tfizma60\ G?- \0C> wz. \3oo vJ 250 ml


\I^Z \3H0 \0Q -


G303 W aayobg.


ODC^ ^K'CSAOO ^•2. (:Pi00 co(^fo\)e.
oor nz \ooo vJ ^aoyo^e ^0-1A


G0o4» ^^C-G9'\CiO bZ VI <g.o{^\:e>
65&1 VfC- 6?-\o0 ms^ w eoydfe>e


DCS 9fC-6P-\00 ^-L \300


9K-G9-\0O "S'X. \H60 Sti GtoQc6^ 3Q^3M
mo e \K V\LO vl


I -tUlinqU^ied By/DitA(Tlnie :; /X.C-'


Print


Signature


~f^.Re(


iiiph-o
to&o


.  ̂ -


i; /O^ytA^Imprint f < I VA-^ ̂  ^ ̂̂tr-


1 Rdlnqulshed By/Daie/Time


Print


Signature
2 Received By/Date/Tlinc
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DATA VALIDATION FOR: SEMIVOA SIM Analyses - EPA Method 537
(PFAS)


SITE: OU8PFAS14Phase5


Brookhaven National Laboratory


LABORATORY REPORT NO: 42227


CONTRACT LAB: GEL Laboratories LLC


Charlestown, South Carolina


REVIEWER: Renee Cohen


DATE REVIEW COMPLETED: October 2020


MATRIX: Aqueous


The data validation was performed according to the guidelines in the USEPA National Functional Guidelines
for Organic Data Review and the USEPA Region II SOPs where applicable. In addition, method and QC
criteria specified in the NYSDEC ASP documents were cited. All data are considered valid and acceptable
except those analytes which have been deemed unusable *^R'^ (unreliable). Due to various QC problems some
analytes may have been qualified with a "J" (estimated), "N" (presumptive evidence for the presence of the
material, "U" (non-detect), or "JN" (presumptive evidence for the presence of the material at an estimated
value) flag. All actions are detailed on the attached sheets.


Table 1 of this report includes a cross reference between the field sample ID and laboratory sample ID's.
Copies of the data qualifiers that may be used in this report are located in Appendix A of this report.
Qualified data result pages are located in Appendix B of this report. Copies of the Chain of Custody (COC)
documents are located in Appendix C of this report.


This data assessment is for nine (9) field samples, one (I) Equipment Blank and one (1) Field Blank sample
that are listed on the COC documents that accompanied the samples to the laboratory. The sample COC
indicated that the samples were collected August 24,2020 and August 25,2020. The samples were received
at the laboratory on August 28,2020 for the analyses requested on the COC documentation.


The samples were prepared and analyzed for PFAS target compounds via EPA Method EPA 537.1M.







ORGANIC DATA ASSESSMENT


I. OVERVIEW:


This data review report is for the samples analyzed for Semivolatile Organic Analytes. Analyses were performed in
accordance with USEPA approved methodologies. Data validation will utilize the validation guidelines listed
above, however, QA/QC requirements of SW846 will supersede CLP requirements in terms of calibration and
holding time where applicable. The aqueous samples associated with this data set were analyzed and reported for
PFAS via EPA Method 537.1m. This data review is associated with the samples reported Laboratory Report 42227.


GEL Analytical Laboratories, Inc. generated a stand-alone report for this analytical fraction in compliance with the
NYS DEC ASP Category B deliverables. A summary of the applicable QC will be discussed at each section of the
report.


2. HOLDING TIME:


The amount of an analyte in a sample can change with time due to chemical instability, degradation,
volatilization, etc. If the specified holding time is exceeded, the data may not be valid. The NYS DEC ASP
criteria specifies holding times for properly preserved (where applicable) aqueous samples. These holding
times are based on Validated Time of Sample Receipt (VTSR). The holding times cited in the NY ASP were
reviewed.


Nine (9) aqueous samples, one (1) Equipment Blank sample and one (1) Field Reagent Blank sample were marked
on the COC documents for EPA Method 537.1 analysis. The samples were collected August 24,2020 and August
25,2020 and received at the laboratory on August 28,2020 for the analyses requested on the COC documents that
accompanied the samples to the laboratory. The samples in this data set were prepared in one (1) batch on August
31,2020. The extract analyses were September 4,2020 and September 11, 2020.


Holding time criteria was met for the samples analyses reported in this data set.







ORGANIC DATA ASSESSMENT


3. SURROGATES;


The samples to be analyzed for PFAA and PEGS compounds are fortified with four (4) surrogate compounds
that are representative of the reported target analytes.


Perfluoro-n-l,2-13C2) decanoic acid, Perfluoro-n-(I,2-13C2) octanoic acid, Perfluoro-n-(butanoic acid) and
Sodium perfluoro-l-(l,2,3,4-13C) were added to each sample prior to sample. These surrogate compounds
were added to each of the field sample and QC sample reported in this data report.


The percent recovery of each surrogate compound was reviewed in each of the field samples reported in this data
set. The percent (%) recovery of each surrogate compound met in-house QC criteria (70-130%) in the initial field
sample analyses reported in this data set.


Nine (9) of the field samples reported in this data set were reanalyzed from a dilution analysis to report the
concentration of target analytes within the calibration mage of the GCMS.


Perfluoro-n-(l,2-13C2) decanoic acid was recovered below QC limit (70-130%) in sample PFC-GP-102 32.


Perfluoro-n-(l,2-13C2) decanoic acid was recovered below QC limit (70-130%) in the dilution analysis of samples
PFC-GP-102 92, PFC-GP-102 62. The target analyte was not reported from the dilution analysis, no action was
taken.


Perfluoro-n-(l,2-13C2) decanoic acid was recovered above QC limit in sample PFC-GP-102 42. The target analyte
was not detected in the sample, no action was taken.


4. LABORATORY CONTROL SAMPLE, LCS:


One (1) LCS sample has been prepared and analyzed with this data set. The laboratory fortified the LCS sample
with the reported component list of target analytes. In house percent recovery limits (70-130%,) were applied to
each target analyte. The percent recovery of the target analytes met QC criteria in the LCS for the reported target
analytes with the exception of Fluorotelomer sulfonate 6:2 (6:2 FTS). The reovery was reported above QC limit.
When detected in the associated field smples have been estimated "J" qualified. Non deteced compounds are
acceptable as reported.


Qualified data result pages are located in Appendix B oof this report.







ORGANIC DATA ASSESSMENT


5. MATRIX SPIKE/SPIKE DUPLICATE, MS/MSD:


The MS/MSD data are generated to determine the long-term precision and accuracy of the analytical method
in various matrices and to demonstrate acceptable compound recovery by the laboratory at the time of
sample analysis.


Site specific MS/MSD was marked on the COG documents that accompanied the samples to the laboratory. Site
specific MS/MSD was performed on sample PFC-GP-58/102 (42227-003). The percent recoveiy (%) (70-130 %) of
target analytes with the exception of IH, IH, 2H, 2H-Perfluorooctane sulfonic acid (6:2 FTS) in the MSD sample.
The percent recovery (%) was reported above QC limit in the MSD sample. The RPD (%) (0-30%) of the site
specific MS/MSD analysis met QC criteria. 6:2 FTS was not detected in the unspiked sample, no action was taken.


Qualified data result pages are located in Appendix B of this report.


One (1) LCS sample has been prepared and analyzed with this data set. The laboratory fortified the LCS sample
(Batch 2035121) with the reported list of target analytes. In house percent recovery limits (70-130%) were applied
to each target analyte. The percent recoveiy of the target analytes met QC criteria in the LCS sample with the
exception of lH,lH,2H,2H-(6:2 FTS). The recovery of this compound was 133%. 6:2 FTS was not detected in the
dilution (1:%) analyses reported from Batch 2035121, 6:2 FTS has been estimated qualified.


Qualified data result pages are located in Appendix B of this report..


5. BLANK CONTAMINATION:


Quality assurance (QA) blanks, such as the method, trip, field, or rinse blanks are prepared to identify any
contamination that may have been introduced into the samples during sample preparation or field activity.
Method blanks measure laboratory contamination. Trip blanks measure cross-contamination of samples
during shipment. Field and rinse blanks measure cross-contamination of samples during field operations.
Samples were only qualified with those QC samples associated with the particular blank.


A) Method Blank contamination


One (1) method blank sample is associated with the samples reported in this data set. The method blank sample
(2035120) was prepared (8/31/20) and analyzed (9/11/20). The method blank sample was free from contamination
of reported/target analytes.


B) Field or Equipment Rinse Blank (ERB) contamination


One (1) Field Blank sample (FRB-1) is associated with this data set. The Field Blank sample is free from
contamination of target analytes.


One (1) Equipment Blank sample (EB-1) is associated with this data set. The Equipment Blank sample is free from
contamination of target analytes.


C) Trip Blank contamination


A Trip Blank sample was not collected and/or submitted with this data set. No action was taken based on this.







ORGANIC DATA ASSESSMENT


6. LC/MS CALIBRATION:


Satisfactory instrument calibration is established to ensure that the instrument is capable of producing
acceptable quantitative data. An initial calibration demonstrates that the instrument is capable of giving
acceptable performance at the beginning of an experimental sequence. The continuing calibration verifies
that the instrument is giving satisfactory daily performance.


A) RESPONSE FACTOR
The response factor measures the instrument's response to specific chemical compounds. Region II data
review requires that the response factor of all analytes be greater than or equal to 0.05 in both initial and
continuing calibration analyses. A value less than 0.05 indicates a serious detection and quantitation problem
(poor sensitivity).


One (!) multi-level initial calibration curve analysis was performed September 3,2020 through September 4,2020..
The reported target analytes met QC criteria. (Instrument LCMSMS6). The Coefficient of Determination (COD)
was calculated and reported for each reported target analyte. QC criteria was met in the initial calibration analysis.


Continuing calibration verification (CCV) analyses were analyzed/reported August 10,2020 through August 11,
2020. QC criteria was met in the CCV analyses associated with this data set.


B) PERCENT RELATIVE STANDARD DEVIATION (RSD) AND PERCENT DIFFERENCE (%D):
Percent RSD (%) is calculated from the Initial calibration and is used to indicate the stability of the specific
compound response factor over increasing concentration. Percent D compares the response factor of the
compounds in the continuing calibration standard to the mean response factor (RRF) from the initial
calibration. Percent D (%) is a measure of the instrument's daily performance.


One (I) multi-level initial calibration curve analysis was performed September 3, 2020 through September 4,
2020.(lnstrument LCMSMS6). The RSD (%) of the reported targe analytes met QC criteria (RSD %<20%). The
target analytes reported theCoefficient of Determination (COD) and Relative Standard Deviation (RSD (%) was
calculated and reported for each reported target analyte. QC criteria was met in the initial calibration curve analysis.


Continuing calibration verification (CCV) standards were analyzed (9/4/20). The % Difference of reported target
analytes met QC criteria in the reported CCV standards with the exception of PFNA (>120%) and PFDA (>120%)
in the opening CCV standard (9/4/20-PFC0903200I2). QC criteria was met in the closing CCV standard
analysis./PFC090320013). When detected in the samples reported in this data set, these target analytes have been
estimated "J" qualified when detected. Non detects are acceptable as reported "U" qualified by the laboratory.


Qualified data result pages are located in Appendix B of this report.







ORGANIC DATA ASSESSMENT


7. GC/MS INTERNAL STANDARDS PERFORMANCE:


Internal standard (IS) performance criteria ensure that the sensitivity and response are stable during every
run. The method recommends that the internal standard area count must not vary by more than a factor of 2
(-50% to +150%) from the associated continuing calibration standard. The method guidelines state that if the
area count is outside the (-50% to +150%) range of the associated standard, all of the positive results for
compounds quantitated using that IS are qualified estimated, and all non-detects below 50% are
qualified "UJ", non-detects above 100% should not be qualified or "R" if there is a severe loss of sensitivity.
The internal standard area count evaluation criteria are applied to all Held and QC samples.


The samples in this data set were fortified with the method specified internal standards. The Internal Standard area
counts of IH, IH, 2H, 2H-Perfluorooctane sulfonic acid (6:2 FTS) was not met in initial (1:1) dilution analysis in
nine (9) of the field samples reported in this data set. The percent recovery (%) was greater than 200%. Effected
samples were reanalyzed and reported from a 1:5 dilution analysis. The internal standard area count met QC criteria
in the 1:5 dilution analysis. IH, IH, 2H, 2H-Perfluorooctane sulfonic acid (6:2 FTS) has been estimated "Uf
qualified in these samples.


Qualified data result pages are located in Appendix B of this report.


8. COMPOUND IDENTIFICATION:


Target compounds are identified on the LC/MS/MS by using the analyte's relative retention time (RRT). For
the results to be a positive hit, the sample peak must be within + 0.06 RRT units of the standard compound
and have an ion spectra which has a ratio of the primary and secondary ion intensities with 20% of that in
the standard compound. Target compounds are identified on the GC by using the analytes retention time.
Concentration is quantitated from the initial calibration curve. The laboratory reported the Limit of
Detection (LOD) and the Limit of Quantitation (LOQ) Sample results reported between the LOD and LOQ
have been estimated qualified by the laboratory. Aqueous sample results are reported in ng/L.


Nine (9) field samples, one (1) Equipment Blank sample and one (1) Field Rinse Blank (FRB) sample were marked
on the COG for analysis by EPA Method 537.1. These samples were prepared, analyzed, and reported via EPA
Method 537.1. Twenty-three (23) target analytes were reported in each of the samples reported in this data set.. The
samples were collected at location PFC-GP-102 at varying depths that were listed on the COG documents that
accompanied the samples to the laboratory.


A copy of the GOG documents associated with this data set are located in Appendix G of this report.


The sample extracts in this data set were initially analyzed and reported without dilution. The laboratory reported
non-detects "U" qualified to the PQL/LOQ. A target analyte result reported between the MDL/LOD and the
PQL/LOQ have been estimated "J" by the laboratory. Sample data is reported on an "as received" basis.


9. FIELD DUPLICATE ANALYSIS:


Field duplicate samples are collected and analyzed as an indication of overall precision. These results are expected
to have more variability than laboratoiy duplicate samples.


A Field Duplicate sample is not associated with this data set. No further action is taken.
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10. SYSTEM PERFORMANCE AND OVERALL ASSESSMENT


Analytical QC criteria were met for these analyses with the exception of what was described in the above report.
The data reported agrees with the raw data provided in the final report. The laboratory provided a complete data
package and reported all data using acceptable protocols and laboratory qualifiers as defined in the report package.


Data reported in the laboratory report is acceptable for use, with the noted data qualifiers.


Qualified data result pages are located in Appendix B of this report.







TABLE 1







Sample ID Depth Laboratory ID


EB-l 0 42227-001


PFC-GP-102 112 42227-001


PFC-GP-102 102 42227-002


PFC-GP-102 92 42227-001


PFC-GP-102 82 42227-002


PFC-GP-102 72 42227-001


PFC-GP-102 62 42227-002


PFC-GP-58 52 42227-003


PFC-GP-58 42 42227-004


PFC-GP-58 32 42227-005


FRB-1 0 42227-010
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DATA QUALIFIER DEFINITIONS


U - The analyte was analyzed for but was not detected above the reported sample
quantitation limit.


J - The analyte was positively identified; the associated numerical value is the
approximate concentration of the analyte in the sample.


NJ - The analysis indicates the presence of an analyte that has been "tentatively
identified" and the associated numerical value represents its approximate concentration.


UJ - The analyte was not detected above the reported sample quantitation limit.
However, the reported quantitation limit is approximate and may or may not represent the
actual limit of quantitation necessary to accurately and precisely measure the analyte in
the sample.


R - The sample results are unreliable/unusable. The presence or absence of the analyte
cannot be verified.
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Report Date: September 11,2020


LC-MS/MS


Certificate of Analysis
Sample Summary


Page 1 of 1


SDG Number: 42227


Lab Sample ID: 519963001


Client Sample: EB-1


Client ID:


Batch ID:


Run Date:


Prep Date:


Data File:


42227-001


2035121


09/11/2020 16:56


08/31/2020 10:33


PFC090820072.wiff


Date Collected:


Date Received:


Client:


Method:


Inst:


Analyst:


Aliquot:


Column:


08/24/2020 08:30


08/28/2020 10:15


BRKL007


EPA 537.1


LCMSMSIO


JLS


268.69 mL


Matrix: W


Project:


SOP Ref:


Dilution:


BRKL00700


GL-OA-E-076


I


Final Volume: 5 mL


CAS No. Parmname Qualifier Result Units MDL/LOD PQL/L(


27619-97-2 1H, 1H, 2H. 2H-Perf1uorooctanc sulfonic acid (6:2 FTS) U 3.54 ng/L 1.23 3.54


39108-344 IH, 1H, 2H. 2H-Perfluorodecane sulfonic acid (8:2 FTS) U 3.57 ng/L 1.23 3.57


2991-50-6 N-Elhylperfluorooctane sulfonamido acetic acid (NEtFOSAA) u 3.72 ng/L 1.23 3.72


2355-31-9 N-Mcthylperduorooclane sulfonamido acetic acid (NMeFOSAA) u 3.72 ng/L 1.23 3.72


375-73-5 Perfluorobutane sulfonic acid (PFBS) u 1.66 ng/L 0.614 1.66


375-22-4 Perfluorobutanoic acid (PFBA) u 1.86 ng/L 0.744 1.86


335-77-3 Perfluorodecane sulfonic acid (PFDS) u 1.81 ng/L 0.614 1.81


335-76-2 Perfluorodecanoic acid (PFDA) u 1.86 ng/L 0.614 1.86


307-55-1 Perfluorododecanoic acid (PFDOA) u 1.86 ng/L 0.614 1.86


375-92-8 Perfluorohepiane sulfonic acid (PFHpS) u 1.77 ng/L 0.614 1.77


375-85-9 Perfluorohepianoic acid (PFHpA) u 1.86 ng/L 0.614 1.86


355-46-4 Perfluorohexane sulfonic acid (PFHxS) u 1.69 ng/L 0.614 1.69


307-24-4 Perfluorohexanoic acid (PFHxA) u 1.86 ng/L 0.614 1.86


68259-12-1 Perfluorononane sulfonic acid (PFNS) u 1.79 ng/L 0.614 1.79


375-95-1 Perfluorononanoic acid (PFNA) u 1.86 ng/L 0.614 1.86


754-91-6 Perfluoroociane sulfonamide (PFOSAm) u 1.73 ng/L 0.614 1.73


1763-23-1 Perfluorooctane sulfonic acid (PFOS) u 1.86 ng/L 0.707 1.86


335-67-1 Perfluorooctanoic acid (PFOA) u 1.86 ng/L 0.614 1.86


2706-91-4 Perfluoropenlane sulfonic acid (PFPeS) u 1.75 ng/L 0.614 1.75


2706-90-3 Perfluoropenianoic acid (PFPeA) u 1.86 ng/L 0.614 1.86


376-06-7 Perfluoroteiradccanoic acid (PFTDA) u 1.86 ng/L 0.614 1.86


72629-94-8 Perfluoroiridecanoic acid (PFTrDA) u 1.86 ng/L 0.614 1.86


2058-94-8 Perfluoroundecanoic acid (PFUnDA) u 1.86 ng/L 0.614 1.86


9^.
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KeportUate: September II, 2UZU


LC-MS/MS


Certificate of Analysis
Sample Summary


Page 1 of 1


SDG Number:


Lab Sample ID:


Client Sample:


Client ID:


Batch ID:


Run Date:


Prep Date:


Data File:


42227


519963002


PFC-GP-102


42227-002


2035121


09/04/2020 01:51


08/31/2020 10:33


PFC0903200I9.wiff


Date Collected:


Date Received:


Client:


Method:


Inst:


Analyst:


Aliquot:


Column:


08/24/2020 12:45


08/28/2020 10:15


BRKL007


EPA 537.1


LCMSMSIO


JLS


280.54 mL


Matrix: W


Project:


SOP Ref:


Dilution:


BRKL00700


GL-OA-E-076


I


Final Volume: 5 mL


CAS No. Parmname Qualifier Result Units MDL/LOD PQL/L(


39108-34-1 IH, IH, 2H, 2H-Periluorodecane sulfonic acid (8:2 FTS) U 3.42 ng/L 1.18 3.42


2991-50-6 N-Ethylperfluorooctane sulfonamido acetic acid (NEtFOSAA) U 3.56 ng/L 1.18 3.56


2355-31-9 N-Methylperfluorooctane sulfonamido acetic acid (NMeFOSAA) u 3.56 ng/L 1.18 3.56


375-73-5 Perfluorobutane sulfonic acid (PFBS) 2.23 ng/L 0.588 1.59


375-22-4 Perfluorobulanoic acid (PFBA) 5.58 ng/L 0.713 1.78


335-77-3 Perfluorodecane sulfonic acid (PFDS) u 1.73 ng/L 0.588 1.73


335-76-2 Perfluorodecanoic acid (PFDA) u 1.78 ng/L 0.588 1.78


307-55-1 Perfluorododecanoic acid (PFDOA) u 1.78 ng/L 0.588 1.78


375-92-8 Perfluorobeptane sulfonic acid (PFHpS) J 0.704 ng/L 0.588 1.69


375-85-9 Perfluoroheplanoic acid (PFHpA) 1 1.18 ng/L 0.588 1.78


355-46-4 Perfluorohexane sulfonic acid (PFHxS) 15.1 ng/L 0.588 1.62


307-24-1 Perfluoroliexanoic acid (PFHxA) J 0.888 ng/L 0.588 1.78


68259-12-1 Perfluorononane sulfonic acid (PFNS) u 1.71 ng/L 0.588 1.71


375-95-1 Perfluorononanoic acid (PFNA) u 1.78 ng/L 0.588 1.78


754-91-6 Perfluoroociane sulfonamide (PFOSAm) u 1.66 ng/L 0.588 1.66


1763-23-1 Perfluorooctane sulfonic acid (PFOS) 8.60 ng/L 0.677 1.78


335-67-1 Perfluorooclanoic acid (PFOA) 6.20 ng/L 0.588 1.78


2706-91-4 Perfluoropenlane sulfonic acid (PFPeS) J 1.00 ng/L 0.588 1.68


2706-90-3 Perfluoropentanoic acid (PFPcA) J 0.866 ng/L 0.588 1.78


376-06-7 Pcrfluoroteiradecanoic acid (PFTDA) u 1.78 ng/L 0.588 1.78


72629-94-8 Perfluorotridecanoic acid (PFTrDA) u 1.78 ng/L 0.588 1.78


2058-94-8 Perfluoroundecanoic acid (PFUnDA) u 1.78 ng/L 0.588 1.78
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KeportUate: September II, 2U20


LC-MS/MS


Certificate of Analysis
Sample Summary


Page 1 of 1


SDG Number:


Lab Sample ID:


Client Sample:


Client ID:


Batch ID:


Run Date:


Prep Date:


Data File:


42227


519963002


PFC-GP-102


42227-002DL


203512!


09/04/2020 12:48


08/31/2020 10:33


PFC090320047.wiff


Date Collected:


Date Received:


Client:


Method:


Inst:


Analyst:


Aliquot:


Column:


08/24/2020 12:45


08/28/2020 10:15


BRKL007


EPA 537.1


LCMSMSIO


JLS


280.54 mL


Matrix: W


Project:


SOPRef:


Dilution:


BRKL00700


GL-OA-E-076


5


Final Volume: 5 mL


CAS No. Parmname Qualifier Result Units MDL/LOD PQL/LOQ


27619-97-2 IH, IH. 2H, 2H-Pernuorooctane sulfonic acid (6:2 FTS) DUV.'3 16.9 ng/L 16.9
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Report Date: September 11,2UZU


SDG Number:


Lab Sample ID:


Client Sample:


Client ID:


Batch ID:


Run Date:


Prep Date:


Data File:


42227


519963003


FFC-GF-102


42227-003


2035I2I


09/04/2020 02:02


08/31/2020 10:33


FFC090320020.wiff


LC-MS/MS


Certificate of Analysis
Sample Summary


Date Collected:


Date Received:


Client:


Method:


Inst:


Analyst:


Aliquot:


Column:


08/24/2020 13:50


08/28/2020 10:15


BRKL007


EFA 537.1


LCMSMSIO


JLS


278.66 mL


Matrix:


Page 1 of 1


W


Project: BRKL00700


SOP Ref: GL-OA-E-076


Dilution: l


Final Volume: 5 mL


CAS No. Parmname Qualifier Result Units MDL/LOD PQL/L<


39108-34-4 1H, 1H, 2H, 2H-Perfluorodecane sulfonic acid (8:2 FTS) U 3.45 ng/L 1.18 3.45


2991-50-6 N-Ethylperfluorooctane sulfonamldo acetic acid (NEtFOSAA) u 3.59 ng/L 1.18 3.59


2355-31-9 N-Methylperfluorooctane sulfonamido acetic acid (NMeFOSAA) u 3.59 ng/L 1.18 3.59


375-73-5 Perfluorobutane sulfonic acid (PFBS) 2.20 ng/L 0.592 1.60


375-22-4 Perfluorobutanoic acid (PFBA) 5.70 ng/L 0.718 1.79


335-77-3 Perfluorodecane sulfonic acid (PFDS) u 1.74 ng/L 0.592 1.74


335-76-2 PerfluoTodecanoic acid (PFDA) u 1.79 ng/L 0.592 1.79


307-55-1 Perfluorododecanoic acid (PFDOA) u 1.79 ng/L 0.592 1.79


375-92-8 Pettluoroheptane sulfonic acid (PFHpS) 2.21 ng/L 0.592 1.70


375-85-9 Perfluoroheptanoic acid (PFHpA) 2.06 ng/L 0.592 1.79


355^6-4 Perfluorohexane sulfonic acid (PFHxS) 44.2 ng/L 0.592 1.63


307-24-4 Perfluorohexanoic acid (PFHxA) 2.38 ng/L 0.592 1.79


68259-12-1 Perfluorononane sulfonic acid (PFNS) u 1.72 ng/L 0.592 1.72


375-95-1 Perfluorononanoic acid (PFNA) u 1.79 ng/L 0.592 1.79


754-91-6 Perfluorooctane sulfonamide (PFOSAm) u 1.67 ng/L 0.592 1.67


1763-23-1 Perfluorooctane sulfonic acid (PFOS) 43.8 ng/L 0.682 1.79


335-67-1 Perfluorooctanoic acid (PFOA) 8.93 ng/L 0.592 1.79


2706-91-4 Perfluoropentane sulfonic acid (PFPeS) 2.20 ng/L 0.592 1.69


2706-90-3 Perfluoropentanoic acid (PFPeA) J 1.52 ng/L 0.592 1.79


376-06-7 Perfluorotetradecanoic acid (PFTDA) u 1.79 ng/L 0.592 1.79


72629-94-8 Perfluorotridecanoic acid (PFTrDA) u 1.79 ng/L 0.592 1.79


2058-94-8 Perfluoroundecanoic acid (PFUnDA) u 1.79 ng/L 0.592 1.79


Paee29ofll48 SDG: 42227







KeportUate: September 11,2U2U


LC-MS/MS


Certificate of Analysis
Sample Summary


Page 1 of I


SDG Number:


Lab Sample ID:


Client Sample;


Client ID:


Batch ID:


Run Date:


Prep Date:


Data File:


42227


S19963003


PFC-GP-I02


42227-003DL


2035121


09/04/2020 12:59


08/31/2020 10:33


PFC090320048.wiff


Date Collected:


Date Received:


Client:


Method:


Inst:


Analyst:


Aliquot:


Column:


08/24/2020 13:50


08/28/2020 10:15


BRKL007


EPA 537.1


LCMSMSIO


JLS


278.66 mL


Matrix: W


Project:


SOP Ref:


Dilution:


BRKL00700


GL-OA-E-076


5


Final Volume: 5 mL


CAS No. Parmname Qualifier Result Units MDL/LOD PQL/LOQ
27619-97-2 IH, IH, 2H, 2H-PerfIuoroocfane sulfonic acid (6:2 FTS) DU'v:.V 17,0 ng/L 5.92 17,0


PaeeSOof 1148 SDG: 42227







KeportUate: September 11, 2020


LC-MS/MS


Certificate of Analysis
Sample Summary


Page 1 of 1


SDG Number:


Lab Sample ID;


Client Sample:


Client ID:


Batch ID:


Run Date:


Prep Date:


Data File:


42227


519963004


PFC-GP-102


42227-004


2035121


09/04/2020 02:35


08/31/2020 10:33


PFC090320023.\>iff


Date Collected:


Date Received:


Client;


Method:


Inst:


Analyst:


Aliquot:


Column:


08/24/2020 14:40


08/28/2020 10:15


BRKL007


EPA 537.1


LCMSMSIO


JLS


284.32 mL


Matrix: W


Project;


SOP Ref:


Dilution:


BRKL00700


GL-OA-E-076


1


Final Volume: 5 mL


CAS No. Parmname Qualifier Result Units MDL/LOD PQL/L(


39108-34-4 IH, IH, 2H, 2H-Perfluorodecane sulfonic acid {8:2 FTS) U 3.38 ng/L 1.16 3.38


2991-50-6 N-Eihylperfluoroociane sulfonamido acetic acid (NEiFOSAA) u 3.52 ng/L 1.16 3.52


2355-31-9 N-Methylperfluorooctane sulfonamido acetic acid (NMeFOSAA) u 3.52 ng/L 1.16 3.52


375-73-5 Perfluorobutane sulfonic acid (PFBS) 2.13 ng/L 0.580 1.57


375-22-4 Perfluorobuianoic acid (PFBA) 4.65 ng/L 0.703 1.76


335-77-3 Perfluorodecane sulfonic acid (PFDS) u 1.71 ng/L 0.580 1.71


335-76-2 Perfluorodecanoic acid (PFDA) u 1.76 ng/L 0.580 1.76


307-55-1 Pcrfluorododecanoic acid (PFDOA) u 1.76 ng/L 0.580 1.76


375-92-8 Perfluoroheptane sulfonic acid (FFHpS) 2.29 ng/L 0.580 1.67


375-85-9 Perfluoroheptanoic acid (PFHpA) 1.88 ng/L 0.580 1.76


355-46-4 Perfluorohexane sulfonic acid (PFHxS) 45.9 ng/L 0.580 1.60


307-24-4 Perfluoroiiexanoic acid (PFHxA) 7.11 ng/L 0.580 1.76


68259-12-1 Perfluorononane sulfonic acid (PFNS) u 1.69 ng/L 0.580 1.69


375-95-1 Perfluorononanoic acid (PFNA) 2.22 ng/L 0.580 1.76


754-91-6 Perfluorooctane sulfonamide (PFOSAm) u 1.64 ng/L 0.580 1.64


1763-23-1 Perfluorooctane sulfonic acid (PFOS) 44.1 ng/L 0.668 1.76


335-67-1 Perfluorooctanoic acid (PFOA) 7.16 ng/L 0.580 1.76


2706-91-4 Perfluoropcntane sulfonic acid (PFPeS) 2.39 ng/L 0.580 1.65


2706-90-3 Perfluoropentanoic acid (PFPeA) 2.44 ng/L 0.580 1.76


376-06-7 Perfluorotetradecanoic acid (PFTDA) u 1.76 ng/L 0.580 1.76


72629-94-8 Perfluorotridecanoic acid (PFTrDA) u 1.76 ng/L 0.580 1.76


2058-94-8 Perfluoroundecanoic acid (PFUnDA) u 1.76 ng/L 0.580 1.76


Page 31 of 1148 SDG: 42227







Report Date: Septemtier 1I,2U20


LC-MS/MS


Certificate of Analysis
Sample Summary


Page 1 of 1


SDG Number:


Lab Sample ID:


Client Sample:


Client ID:


Batch ID:


Run Date:


Prep Date:


Data File:


42227


519963004


PFC-GP-102


42227-004DL


2035121


09/04/2020 13:32


08/31/2020 10:33


PFC09032005l.>vifr


Date Collected:


Date Received:


Client:


Method:


Inst:


Analyst:


Aliquot:


Column:


08/24/2020 14:40


08/28/2020 10:15


BRKL007


EPA 537.1


LCMSMSIO


JLS


284.32 inL


Matrix: W


Project:


SOP Ref:


Dilution:


BRKL00700


GL-OA-E-076


5


Final Volume: 5 mL


CAS No. Parmname Qualifier Result Units MDL/LOD PQL/LOQ


27619-97-2 IH, IH, 2H, 2H-Pcrfluorooctane sulfonic acid (6:2 FTS) DU vj 3" 16.7 ng/L 5.80 16.7


Page "^2 of 114S SOG: 42227







Report Date: September 11, 2(120


LC-MS/MS


Certificate of Analysis


Sample Summary


Page 1 of 1


SDG Number:


Lab Sample ID:


Client Sample:


Client ID:


Batch ID:


Run Date:


Prep Date:


Data File:


42227


519963005


PFC-GP-102


42227-005


203512I


09/04/2020 02:46


08/31/2020 10:33


PFC090320024.wff


Date Collected:


Date Received:


Client:


Method:


Inst:


Analyst:


Aliquot:


Column:


08/25/2020 09:05


08/28/2020 10:15


BRKL007


EPA 537.1


LCMSMSIO


JLS


287.65 mL


Matrix: W


Project:


SOP Ref:


Dilution:


BRKL00700


GL-OA-E-076


I


Final Volume: 5 mL


CAS No. Parmname Qualiner Result Units MDL/LOD PQL/L(


39108-34-4 1H, 1H. 2H, 2H-Perfluorodecane sulfonic acid (8:2 FTS) U 3.34 ng/L 1.15 3.34


2991-50-6 N-Ethylperfluorooctane suifonamido acetic acid (NEtFOSAA) U 3.48 ng/L 1.15 3.48


2355-31-9 N-Methylperfluorooctane suifonamido acetic acid (NMeFOSAA) U 3.48 ng/L 1.15 3.48


375-73-5 Pcrfluorobutane sulfonic acid (PFBS) 2.02 ng/L 0.574 1.55


375-22-4 Perfluorobutanoic acid (PFBA) 4.50 ng/L 0.695 1.74


335-77-3 Perfluorodecane sulfonic acid (PFDS) U 1.69 ng/L 0.574 1.69


335-76-2 Perfluorodecanoic acid (PFDA) u 1.74 ng/L 0.574 1.74


307-55-1 Perfluorododecanoic acid (PFDOA) u 1.74 ng/L 0.574 1.74


375-92-8 Peidluorohepiane sulfonic acid (PFHpS) 1.82 ng/L 0.574 1.65


375-85-9 Pcrfluorohepianoic acid (PFHpA) J 1.61 ng/L 0.574 1.74


355-46-4 Perfluorohexane sulfonic acid (PFHxS) 26.2 ng/L 0.574 1.58


307-24^ Perfluorohexanoic acid (PFHxA) 3.73 ng/L 0.574 1.74


68259-12-1 Perfluorononane sulfonic acid (PENS) u 1.67 ng/L 0.574 1.67


375-95-1 Perfluorononanoic acid (PFNA) 1.75 -X ng/L 0.574 1.74


754-91-6 Perfluoroociane sulfonamide (PFOSAm) u 1.62 ng/L 0.574 1.62


1763-23-1 Pernuorooclane sulfonic acid (PFOS) 28.7 ng/L 0.661 1.74


335-67-1 Perfluoroocianoic acid (PFOA) 6.46 ng/L 0.574 1.74


2706-91-4 Perfluoropentane sulfonic acid (PFPeS) J 1.35 ng/L 0.574 1.63


2706-90-3 Perfluoropentanoic acid (PFPeA) J 1.34 ng/L 0.574 1.74


376-06-7 Perfluorotelradecanoic acid (PFTDA) u 1.74 ng/L 0.574 1.74


72629-94-8 Perfluorolridecanoic acid (PFTrDA) u 1.74 ng/L 0.574 1.74


2058-94-8 Perfluoroundecanoic acid (PFUnDA) u 1.74 ng/L 0.574 1.74


Paae33of 1148 SDG: 42227







KeportDate: ̂ ieptemper II, 2U2U


SDG Number:


Lab Sample ID:


Client Sample:


Client ID:


Batch ID:


Run Date:


Prep Date:


Data File:


42227


519963005


PFC-GP-I02


42227-005DL


2035121


09/11/2020 17:40


08/31/2020 10:33


PFC090820076.wiff


LC-MS/MS


Certificate of Analysis
Sample Summary


Date Collected: 08/25/2020 0


Page 1 of 1


Date Received:


Client:


Method:


Inst:


Analyst:


Aliquot:


Column:


9:05


08/28/2020 10:15


BRKL007


EPA 537.1


LCMSMSIO


JLS


287.65 mL


Matrix: \V


Project:


SOP Ref:


Dilution:


BRKL00700


GL-OA-E-076


5


Final Volume: 5mL


CAS No. Parmname Qualifier Result Units MDL/LOD PQL/LOQ


27619-97-2 iH. IH. 2H, 2H-Pcrfluoroociane sulfonic acid (6:2 FTS) DU 'UtT '6.5 ng/L 5.74 16.5


Page 34 of 1148 SDG: 42227







Keport Uate: iieptember 11,2U2U


SDG Number:


Lab Sample ID:


Client Sample:


Client ID:


Batch ID:


Run Date:


Prep Date:


Data File:


42227


519963006


PFC-GP-102


42227-006


2035I2I


09/04/2020 02:57


08/31/2020 10:33


PFC090320025.wiff


LC-MS/MS


Certificate of Analysis
Sample Summary


Date Collected:


Date Received:


Ciient:


Method:


Inst:


Analyst:


Aliquot:


Column:


08/25/2020 10:15


08/28/2020 10:15


BRKL007


EPA 537.1


LCMSMSIO


JLS


283.78 mL


Matrix:


Project:


SOP Ref:


Dilution:


Page 1 of 1


w


BRKL00700


GL-OA-E-076


1


Final Volume: 5 mL


CAS No. Parmname Qualifier Result Units MDL/LOD PQL/L<


39108-34-4 IH, IH, 2H, 2H-Perfluorodecane sulfonic acid (8:2 FTS) U 3.38 ng/L 1.16 3.38


2991-50-6 N-Ethylperfluorooctane sulfonamido acetic acid (NEtFOSAA) U 3.52 ng/L 1.16 3.52


2355-31-9 N-Methy!perf1uorooctane sulfonamido acetic acid (NMeFOSAA) u 3.52 ng/L 1.16 3.52


375-73-5 Perfluorobutane sulfonic acid (PFBS) 2.95 ng/L 0.581 1.57


375-22-4 Perfluorobutanoic acid (PFBA) 5.20 ng/L 0.705 1.76


335-77-3 Perfluorodecane sulfonic acid (PFOS) u 1.71 ng/L 0.581 1.71


335-76-2 Perfluorodecanoic acid (PFDA) u 1.76 ng/L 0.581 1.76


307-55-1 Perfluorododecanoic acid (PFDOA) u 1.76 ng/L 0.581 1.76


375-92-8 Perfluoroheptane sulfonic acid (PFHpS) 3.84 ng/L 0.581 1.67


375-85-9 Perfluoroheptanoic acid (PFHpA) 1.79 ng/L 0.581 1.76


355-46-4 Perfluorohexane sulfonic acid (PFHxS) 56.8 ng/L 0.581 1.60


307-24-4 Periluorohexanoic acid (PFHxA) 10.0 ng/L 0.581 1.76


68259-12-1 Perfluorononane sulfonic acid (PFNS) u 1.69 ng/L 0.581 1.69


375-95-1 Perfluorononanolc acid (PFNA) u 1.76 ng/L 0.581 1.76


754-91-6 Perfluorooctane sulfonamide (PFOSAm) u 1.64 ng/L 0.581 1.64


1763-23-1 PerOuorooctane sulfonic acid (PFOS) 59.4 ng/L 0.670 1.76


335-67-1 Perfluorooctanoic acid (PFOA) 8.18 ng/L 0.581 1.76


2706-91-4 Perfluoropentane sulfonic acid (PFPeS) 3.37 ng/L 0.581 1.66


2706-90-3 Perfluoropentanoic acid (PFPeA) 3.23 ng/L 0.581 1.76


376-06-7 Perfluorotetradecanoic acid (PFTDA) u 1.76 ng/L 0.581 1.76


72629-94-8 Perfluorotridecanoic acid (PFTrDA) u 1.76 ng/L 0.581 1.76


2058-94-8 Perfluoroimdecanoic acid (PFUnDA) u 1.76 ng/L 0.581 1.76


Paee35of 1148 SDG: 42227







Report Uate: MeptemPerZti, ZU2U


LC-MS/MS


Certificate of Analysis
Sample Summary


Page 1 of 1


SDG Number:


Lab Sample ID:


Client Sample:


Client ID:


Batch ID:


Run Date:


Prep Date:


Data File:


42227


519963006


PFC-GP-102


42227-006DL


2035121


09/04/2020 14:16


08/31/2020 10:33


PFC0903200S5.wlff


Date Collected:


Date Received:


Client:


Method:


Inst:


Analyst:


Aliquot:


Column:


08/25/2020 10:15


08/28/2020 10:15


BRKL007


EPA 537.1


LCMSMSIO


JLS


283.78 mL


Matrix: W


Project:


SOP Ref:


Dilution:


BRKL00700


GL-OA-E-076


5


Final Volume: 5 mL


CAS No. Parmname Qualifier Result Units MDL/LOD PQL/LOQ


27619-97-2 iH, IH. 2H, 2H-Pcrfluoroociane sulfonic acid (6:2 FTS) DU Vj",j 16.7 ng/L 5.81 16.7


Pa2e36of II48 SDG: 42227







Report Date: September II, 2U2U


LC-MS/MS


Certificate of Analysis
Sample Summary


Page 1 of 1


SDG Number:


Lab Sample ID:


Client Sample:


Client ID:


Batch ID:


Run Date:


Prep Date:


Data File:


CAS No.


42227


519963007


PFC-GP-I02


42227-007


2035I2I


09/04/2020 03:30


08/31/2020 10:33


PFC090320028.wiff


Date Collected:


Date Received:


Client:


Method:


Inst:


Analyst:


Aliquot:


Column:


08/25/2020 11:30


08/28/2020 10:15


BRKL007


EPA 537.1


LCMSMSIO


JLS


282.51 mL


Matrix: W


Project:


SOP Ref:


Dilution:


BRKL00700


GL-OA-E-076


1


Final Volume: 5 mL


Parmname Quaiifler Result Units MDL/LOD PQL/LOQ


39108-34-4 IH, IH, 2H, 2H-Pernuorodecane sulfonic acid (8:2 FTS) U 3.40 ng^ 1.17 3.40


2991-50-6 N-Elliylperfluorooclane sulfonamido acetic acid (NEtFOSAA) U 3.54 ng/L 1.17 3.54


2355-31-9 N-Mcihylperfluorooctane sulfonamido acetic acid (NMeFOSAA) u 3.54 ng/L 1.17 3.54


375-73-5 Perfluorobutane sulfonic acid (PFBS) 5.61 ng/L 0.584 1.58


375-22-4 Pedluorobutanoic acid (PFBA) 6.55 ng/L 0.708 1.77


335-77-3 Perfluorodecane sulfonic acid (PFDS) u 1.72 ng/L 0.584 1.72


335-76-2 Perfluorodccanoic acid (PFDA) u 1.77 ng/L 0.584 1.77


307-55-1 Periluorododecanoic acid (PFDOA) u 1.77 ng/L 0.584 1.77


375-92-8 Perfluorohcptane sulfonic acid (PFHpS) 6.46 ng/L 0.584 1.68


375-85-9 Perfluoroheplanoic acid (PFHpA) 2.92 ng/L 0.584 1.77


355-46-4 Perfluorohexane sulfonic acid (PFHxS) 93.1 ng/L 0.584 1.61


307-24-4 Perfluorohexanoic acid (PFHxA) 18.8 ng/L 0.584 1.77


68259-12-1 Perfluorononane sulfonic acid (PFNS) u 1,70 ng/L 0.584 1.70


375-95-1 Perfluorononanoic acid (PFNA) }  :T 0.829 ng/L 0.584 1.77


754-91-6 Perfluoroociane sulfonamide (PFOSAm) u 1.65 ng/L 0.584 1.65


1763-23-1 Perfluorooctane sulfonic acid (PFOS) 97.0 ng/L 0.673 1.77


335-67-1 Perfluoroocianotc acid (PFOA) 13.2 ng/L 0.584 1.77


2706-91-4 Perfluoropeniane sulfonic acid (PFPeS) 5.65 ng/L 0.584 1.66


2706-90-3 Perfluoropenlanoic acid (PFPeA) 5.54 ng/L 0.584 1.77


376-06-7 Perfluoroietradecanoic acid (PFTDA) u 1.77 ng/L 0.584 1.77


72629-94-8 Perfluorotridecanoic acid (PFTrDA) u 1.77 ng/L 0.584 1.77


2058-94-8 Perfluoroundecanoic acid (PFUnDA) u 1.77 ng/L 0.584 1.77


Page 37 of 1148 SDG: 42227







Report uate: September II, 2U2U


LC-MS/MS


Certificate of Analysis


Sample Summary


Page 1 of 1


SDG Number:


Lab Sample ID:


Client Sample:


Client ID:


Batch ID:


Run Date:


Prep Date:


Data File:


42227


519963007


PFC-GP-102


42227-007DL


2035121


09/04/2020 04:25


08/31/2020 10:33


PFC090320033.wiff


Date Collected:


Date Received:


Client:


Method:


Inst:


Analyst:


Aliquot:


Column:


08/25/2020 11:30


08/28/2020 10:15


BRKL007


EPA 537.1


LCMSMSIO


JLS


282.51 mL


Matrix: W


Project:


SOP Ref:


Dilution:


BRKL00700


GL-OA-E-076


5


Final Volume: 5 mL


CAS No. Parmname Qualifler Result Units MDL/LOD PQL/LOQ


27619-97-2 IH, IH, 2H. 2H-Perfluorooctane sulfonic acid (6:2 FTS) 16.8 5.84 16,8


Page 38 of 1148 SDG: 42227







Report Uate: Sieptember 11, 2()2U


LC-MS/MS


Certificate of Analysis


Sample Summary


Page 1 of 1


SDG Number:


Lab Sample ID:


Client Sample:


Client ID:


Batch ID:


Run Date:


Prep Date:


Data File:


42227


519963008


PFC-GP-102


42227-008


2035121


09/04/2020 03:41


08/31/2020 10:33


PFC090320029.wlfr


Date Collected:


Date Received:


Client:


Method:


Inst:


Analyst:


Aliquot:


Column:


08/25/2020 12:30


08/28/2020 10:15


BRKL007


EPA 537.1


LCMSMSIO


JLS


282.02 mL


Matrix: W


Project:


SOP Ref:


Dilution:


BRKL00700


GL-OA-E-076


1


Final Volume: 5 mL


CAS No. Parmname Qualifier Result Units MDL/LOD PQL/L(


39108-34-4 IH, 1H. 2H, 2H-Pcrtluorodecane sulfonic acid (8:2 FTS) U 3.40 ng/L 1.17 3.40


2991-50-6 N-Ethylperfluoroociane sulfonamido acetic acid (NEtFOSAA) U 3.55 ng/L 1.17 3.55


2355-31-9 N-Methylpet^uorooctane suITonamido acetic acid (NMeFOSAA) U 3.55 ng/L 1.17 3.55


375-73-5 Perfluorobutane sulfonic acid (PFBS) 6.71 ng/L 0.585 1.58


375-22^ Perfluorobuianoic acid (PFBA) 6.94 ng/L 0.709 1.77


335-77-3 PetHuorodecane sulfonic acid (PFDS) u 1.72 ng/L 0.585 1.72


335-76-2 Perfiuorodecanoic acid (PFDA) u 1.77 ng/L 0.585 1.77


307-55-1 Perfluorododecanoic acid (PFDOA) u 1.77 ng/L 0.585 1.77


375-92-8 PerOuoroheplane sulfonic acid (PFHpS) 11.8 ng/L 0.585 1.68


375-85-9 Perfluorobeptanoic acid (PFHpA) 4.00 ng/L 0.585 1.77


355-46-4 Perfluorohexane sulfonic acid (PFHxS) 121 ng/L 0.585 1.61


307-24-4 Perfluorohexanoic acid (PFHxA) 20.3 ng/L 0.585 1.77


68259-12-1 Perfluorononane sulfonic acid (PFNS) u 1.70 ng/L 0.585 1.70


375-95-1 Perfluorononanoic acid (PFNA) J 3- 1.50 ng/L 0.585 1.77


754-91-6 Perfluorooctane sulfonamide (PFOSAm) J 0.767 ng/L 0.585 1.65


1763-23-1 Perfluorooctane sulfonic acid (PFOS) 117 ng/L 0.674 1.77


335-67-1 Periluoroocianoic acid (PFOA) 42.0 ng/L 0.585 1.77


2706-9 M Perlluoropemane sulfonic acid (PFPeS) 3.68 ng/L 0.585 1.67


2706-90-3 Perfluoropentanoic acid (PFPeA) 4.84 ng/L 0.585 1,77


376-06-7 Perfluorotetradecanoic acid (PFTDA) u 1.77 ng/L 0.585 1.77


72629-94-8 Perfluorotridecanoic acid (PFTrDA) u 1.77 ng/L 0.585 1.77


2058-94-8 Perfluoroundecanoic acid (PFUnDA) u 1.77 ng/L 0.585 1.77


Page 39 of 1148 SDG: 42227







Report Uate: September II, 2UZU


LC-MS/MS


Certificate of Analysis
Sample Summary


Page 1 of 1


SDG Number:


Lab Sample ID:


Client Sample:


Client ID:


Batch ID:


Run Date:


Prep Date:


Data File:


42227


519963008


PFC-GP-102


42227-008DL


2035121


09/04/2020 14:27


08/31/2020 10:33


PFC090320056.wiff


Date Collected:


Date Received:


Client:


Method:


Inst:


Analyst:


Aliquot:


Column:


08/25/2020 12:30


08/28/2020 10:15


BRKL007


EPA 537.1


LCMSMSIO


JLS


282.02 mL


Matrix: W


Project:


SOP Ref:


Dilution:


BRKL00700


GL-OA-E-076


5


Final Volume: 5 mL


CAS No. Parmname Qualifier Result Units MDL/LOD PQULOQ


27619-97.2 IH, IH, 2H. 2H-Perfluoroociane sulfonic acid (6:2 FTS) DU u: 16.8 ng/L 5.85 16.8


Page 40 of 1148 SDG: 42227







Keport Date: 2jeptember 11,2U2U


SDG Number:


Lab Sample ID:


Client Sample:


Client ID:


Batch ID:


Run Date:


Prep Date:


Data File:


42227


519963009


PFC-GP-102


42227-009


2035121


09/04/2020 03:52


08/31/2020 10:33


PFC090320030.^viff


LC-MS/MS


Certificate of Analysis


Sample Summary


Page 1 of 1


Date Collected:


Date Received:


Client:


Method:


Inst:


Analyst:


Aliquot:


Column:


08/25/2020 13:20


08/28/2020 10:15


BRKL007


EPA 537.1


LCMSMSIO


JLS


283.15 mL


Matrix:


Project:


SOP Ref:


Dilution:


W


BRKL00700


GL-OA-E-076


1


Final Volume: 5mL


CAS No. Parmname Qualifier Result Units MDL/LOD PQULt


39108-34-t IH, IH, 2H. 2H-Pernuorodecane sulfonic acid (8:2 FTS) U 3.39 ng/L 1.17 3.39


2991-50-6 N-E(hylperfluorooc(ane sulfonamido acetic acid (NEtFOSAA) u 3.53 ng/L 1.17 3.53


2355-31-9 N-Methy[perfluorooclane suironamido acetic acid (NMeFOSAA) u 3.53 ng/L 1.17 3.53


375-73-5 Perfluorobuiane sulfonic acid (PFBS) 3.13 ng/L 0.583 1.57


375-22-4 Perfluorobutanoic acid (PFBA) 6.10 ng/L 0.706 1.77


335-77-3 Perfluorodecane sulfonic acid (PFDS) u 1.71 ng/L 0.583 1.71


335-76-2 Perfluorodccanoic acid (PFDA) u 1.77 ng/L 0.583 1.77


307-55-1 Perfluorododecanoic acid (PFDOA) u 1.77 ng/L 0.583 1.77


375-92-8 Perfluorolieptane sulfonic acid (PFHpS) 2.06 ng/L 0.583 1.68


375-85-9 PetHuoroheptanoic acid (PFHpA) 2.95 ng/L 0.583 1.77


355-46-4 Perfluorohcxane sulfonic acid (PFHxS) 17.4 ng/L 0.583 1.61


307-24-4 Perfluoroliexanoic acid (PFHxA) 4.92 ng/L 0.583 1.77


68259-12-1 Perfluorononane sulfonic acid (PFNS) u 1.70 ng/L 0.583 1.70


375-95-1 Perfluorononanoic acid (PFNA) 1.05 ng/L 0.583 1.77


754-91-6 Perfluoroociane sulfonamidc (PFOSAm) u 1.64 ng/L 0.583 1.64


1763-23-1 Perfluorooctane sulfonic acid (PFOS) 79.8 ng/L 0.671 1.77


335-67-1 Peifluorooctanoic acid (PFOA) 10.5 ng/L 0.583 1.77


2706-91-4 Perfluoropentane sulfonic acid (PFPeS) J 1.35 ng/L 0.583 1.66


2706-90-3 Peifluoropentanoic acid (PFPeA) 3.34 ng/L 0.583 1.77


376-06-7 Perfluoroteiradecanoic acid (PFTDA) u 1.77 ng/L 0.583 1.77


72629-94-8 Perfluorotiidecanoic acid (PFTrDA) u 1.77 ng/L 0.583 1.77


2058-94-8 Perfluoroundecanotc acid (PFUnDA) u 1.77 ng/L 0.583 1.77
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Keport UaCe: September 11,2(JZU


SDG Number:


Lab Sample ID:


Client Sample:


Client ID:


Batch ID:


Run Date:


Prep Date:


Data File:


42227


519963009


PFC-GP-102


42227-009DL


2035121


09/11/2020 17:18


08/31/2020 10:33


PFC090820074.wlff


LC-MS/MS


Certificate of Analysis
Sample Summary


Date Collected:


Date Received:


Client:


Method:


Inst:


Analyst:


Aliquot:


Column:


08/25/2020 13:20


08/28/2020 10:15


BRKL007


EPA 537.1


LCMSMSIO


JLS


283.15 mL


Matrix:


Project:


SOP Ref:


Dilution:


Page I of I


vv


BRKL00700


GL-OA-E-076


5


Final Volume: 5 mL


CAS No. Parmname Qualifier Result Units MDL/LOD PQULOQ


27619-97-2 IH, IH, 2H, 2H-Perfluorooctane sulfonic acid (6;2 FTS) DU 16-8 ng/L 5.83 16.8
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Report Date: Septemberll, 2U2U


SDG Number:


Lab Sample ID:


Client Sample:


Client ID:


Batch ID:


Run Date:


Prep Date:


Data File:


42227


5I99630I0


PFC-GP-I02


42227-010


2035121


09/04^020 04:03


08/31/2020 10:33


PFC090320031.wifT


LC-MS/MS


Certificate of Analysis
Sample Summary


Page 1 of 1


Date Collected:


Date Received:


Client:


Method:


Inst:


Analyst:


Aliquot:


Coiumn:


08/25/2020 14:00


08/28/2020 10:15


BRKL007


EPA 537.1


LCMSMSIO


JLS


280.8 mL


Matrix:


Project:


SOP Ref:


Dilution:


W


BRKL00700


GL-OA-E-076


I


Final Volume: 5 mL


CAS No. Parmname Qualifier Result Units MDL/LOD PQL/L(


39108.34-I IH, IH, 2H, 2H-Perfluotx>decane sulfonic acid (8:2 FTS) U 3.42 ng/L 1.18 3.42


2991-50-6 N-Ethylperfluorooctane sulfonamido acetic acid (NEtFOSAA) U 3.56 ng/L 1.18 3.56


2355-31-9 N-Methylperfluorooctane sulfonamido acetic acid (NMeFOSAA) u 3.56 ng/L 1.18 3.56


375-73-5 Perfluorobutane sulfonic acid (PFBS) 3.38 ng/L 0.588 1.58


375-22-4 Perfluorobutanoic acid (PFBA) 5.96 ng/L 0.712 1.78


335-77-3 Perfluorodecane sulfonic acid (PFDS) u 1.73 ng/L 0.588 1.73


335-76-2 Perfluorodecanoic acid (PFDA) u 1.78 ng/L 0.588 1.78


307-55-1 Perfluorododecanoic acid (PFDOA) u 1.78 ng/L 0.588 1.78


375-92-8 Perfluoroheptane sulfonic acid (PFHpS) 3.07 ng/L 0.588 1.69


375-85-9 Perfluoroheptanoic acid (PFHpA) 2.34 ng/L 0.588 1.78


355-46-4 Perfluorohexane sulfonic acid (PFHxS) 11.5 ng/L 0.588 1.62


307-24-4 Perfluorohexanoic acid (PFHxA) 3.20 ng/L 0.588 1.78


68259-12-1 Perfluorononane sulfonic acid (PFNS) u 1.71 ng/L 0.588 1.71


375-95-1 Perfluorononanoic acid (PFNA) u 1.78 ng/L 0.588 1.78


754-91-6 Perfluorooctane sulfonamide (PFOSAm) u 1.66 ng/L 0.588 1.66


1763-23-1 Perfluorooctane sulfonic acid (PFOS) 58.0 ng/L 0.677 1.78


335-67-1 Perfluorooctanoic acid (PFOA) 11.3 ng/L 0.588 1.78


2706-91-4 Perfluoropentane sulfonic acid (PFPeS) J 0.619 ng/L 0.588 1.67


2706-90-3 Periluoropentanoic acid (PFPeA) 2.74 ng/L 0.588 1.78


376-06-7 Perfluorotetradecanoic acid (PFTDA) u 1.78 ng/L 0.588 1.78


72629-94-8 Perfluorotridecanoic acid (PFTrDA) u 1.78 ng/L 0.588 1.78


2058-94-8 Perfluoroundecanoic acid (PFUnDA) u 1.78 ng/L 0.588 1.78
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KeportUate: September 11,2U2U


LC-MS/MS


Certificate of Analysis


Sample Summary


Page 1 of 1


SDG Number:


Lab Sample ID:


Client Sample:


Client ID:


Batch ID:


Run Date:


Prep Date:


Data File:


42227


SI99630I0


PFC-GP-I02


42227-0 lODL


2035121


09/11/2020 17:29


08/31/2020 10:33


PFC090820075.win'


Date Collected:


Date Received:


Client:


Method:


Inst:


Analyst:


Aliquot:


Column:


08/25/2020 14:00


08/28/2020 10:15


BRKL007


EPA 537.1


LCMSMSIO


JLS


280.8 mL


Matrix: W


Project:


SOP Ref:


Dilution:


BRKL00700


GL-OA-E-076


5


Final Volume: 5 mL


CAS No. Parmname Qualifler Result Units MDL/LOD PQL/LOQ


27619-97-2 IH, lH,2H,2H-Perfluorooctane sulfonic acid (6:2 FTS) DU \JT 16.9 ng/L 5.8 16.9
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Keport Date: September 11,2U2U


LC-MS/MS


Certificate of Analysis
Sample Summary


Page 1 of I


SDG Number: 42227


Lab Sample ID: SI996301I


Client Sample: FRB-1


Client ID:


Batch ID:


Run Date:


Prep Date:


Data File:


42227-011


2035121


09/04/2020 04:14


08/31/2020 10:33


PFC090320032.wiff


Date Collected:


Date Received:


Client:


Method:


Inst:


Analyst:


Aliquot:


Column:


08/25/2020 14:15


08/28/2020 10:15


BRKL007


EPA 537.1


LCMSMSIO


JLS


272.52 mL


Matrix: W


Project:


SOP Ref:


Dilution:


BRKL00700


GL-OA-E-076


1


Final Volume: 5mL


CAS No. Parmname Qualifier Result Units MDL/LOD PQL/L(


27619-97-2 1H, 1H. 2H, 2H-Perfluoroociane sulfonic acid (6:2 FTS) U 3.49 ng/L 1.21 3.49


39108-34-4 1H, 1H, 2H, 2H-Perfluorodecane sulfonic acid (8:2 FTS) u 3.52 ng/L 1.2! 3.52


2991-50-6 N-Eihylpcrfluorooctane sulfonamido acetic acid (NEtPOSAA) u 3.67 ng/L 1,2! 3.67


2355-31-9 N-Meihylperfluoroociane sulfonamido acetic acid (NMeFOSAA) u 3.67 ng/L 1.2! 3.67


375-73-5 Perfluorobutane sulfonic acid (PFBS) u 1.63 ng/L 0.605 1.63


375-22^ Perfluorobuianoic acid (PFBA) u 1,83 ng/L 0.734 1.83


335-77-3 PerOuorodecane sulfonic acid (PFDS) u 1.78 ng/L 0.605 1.78


335-76-2 Perfluorodecanoic acid (PFDA) u 1.83 ng/L 0.605 1.83


307-55.) Perfluorododecanoic acid (PFDOA) u 1.83 ng/L 0.605 1.83


375-92-8 Perfluoroheptane sulfonic acid (PFHpS) u 1.74 ng/L 0.605 1.74


375-85-9 Perfluoroheptanoic acid (PFHpA) u 1.83 ng/L 0.605 1.83


355-46-4 Perfluorohexane sulfonic acid (PFHxS) u 1.67 ng/L 0.605 1.67


307-24-4 Perfluorohexanoic acid (PFHxA) u 1.83 ng/L 0.605 1.83


68259.12.1 Perfluorononane sulfonic acid (PFNS) u 1.76 ng/L 0.605 1.76


375.95-1 Perfluorononanoic acid (PFNA) u 1.83 ng/L 0.605 1.83


754-91-6 Perfluorooctane sulfonamide (PFOSAm) u 1.71 ng/L 0.605 1.71


1763-23-1 Perfluorooctane sulfonic acid (PFOS) u 1.83 ng/L 0.697 1.83


335-67-1 Perfluorooctanoic acid (PFOA) u 1.83 ng/L 0.605 1.83


2706-9M Perfluoropeniane sulfonic acid (PFPeS) u 1.72 ng/L 0.605 1.72


2706-90-3 Perfluoropentanoic acid (PFPeA) u 1.83 ng/L 0.605 1.83


376-06-7 Perfluoroletradecanoic acid (PFTDA) u 1.83 ng/L 0.605 1.83


72629-94-8 Perfluorotridecanoic acid (PFTrDA) u 1.83 ng/L 0.605 1.83


2058-94-8 Perfluoroundecanoic acid (PFUnDA) u 1.83 ng/L 0.605 1.83
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Chain of Custody No.


BROpifHAVEN
NATIOJilrfL LABORATORY 42227


Requfrcs cOD
SAMPUNG CHAIN OF CUSTODY


Name: D. Paouatte Name D&B Name. GEL


Conacc CVx'^sUfeNo: 14314 Ext. 7046
Address: 2040


acclNo: 71097/71097 Phone ^Depc ES
Pv Charloston


Email RcportsTo Email/Fax: Cx^a*C^rA
Samplen


Phone


Email/Fax:
-PirofeetjNta^ie^^Cv


QL18 PPA.qi4 D. Parmolte
Lintdfttt«»rCo*»ecVc^^Comments: ^v>J«-\njC 0^^ 5cCt:eo-><^ >/nC\A3


Smtfelafoiimaiidni
Addittehal Samol•.*Ai"'i»' imbhnaitohiO/Bl<f Depth/aWP


Nunc/DefcnDtlon Cert VciAJntti


250 m^^i3*(^frgnT 6
Gecx


\oz(p)ilp\$o,W-6f' sfasO CgcqroV \C0-\QH
Y^C-GMo^ bgQ^o\>6 ^0


GTEC' G9-\oz ec>DroN>e-
YVC-G?- )o^


o\5<» *no-
YVC-GY- \t>z


?K'G9-\01
Ggopcotoe CO - GH


Ggopcobd 5^ "S H
9k:-69-\q2


2 Reiinquished ByflJatcmii^


Print ,Aa^ ^iTLhO Contractor Lab Sample Disposal:
□ Return To Qient
□Archive For


Disposal by Lab
MonthsSignature Signature


2 Received
Signature Data Packageime:r! By/Oate/Time □ SummaryRtt#rj^-jRyi/Bategnfflte


P""t s fid lunv-Around Time Reouired:
□ Rush (I Day) 14 D^ □ 30 Days


□ Other ( )
Signature Signature □ 7 DaysSignature


BNLF3IOIF(rev.WI3) Distribution WHITE (1) - Stays with Sample YELLOW (2). Returned to Qient with Repon PINK (3) - Lab or Oihe
GOLDENROO (4) - Field Copy • (Sampler)
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